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Pitch 2.50 mm
Special Wire to Board
Type DIP

Connector

25048 Series
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Product Specification

Indemnification

Yeonho will indemnify, hold harmless, and at buyer's request, defend buyer and buyer's directors, officers
employees, agents and independent contractors from and against any loss, cost,
(including court costs and reasonable fees of attorneys and other professionals) arising out of or
resulting from any third party claim that any products and/or components provided by yeonho infringes
patent, copyright, trade secret right or other intellectual property right.
if yeonho receives notice of an alleged patent, copyright, trade secret or other intellectual property right
infringement or if buyer's use of the products and/or the components provided by yeonho shall be prevented
by permanent injunction for reasons of patent, copyright or trade secret infringement,
its sole option and expense, procure for buyer the right to continued use of the products and/or the
components as provided hereunder, or modify the allegedly infringing item such that it is no longer
infringing, or replace the allegedly infringing item.

® A, JHE Ol= THistory Revisiong

NO DATE ISS. CHK. APP. SUMMARY
1 12001.10.15| P.K.H A J. | B.J.S Presentation
2 12002.10.04 | C.AN J.J.E A g=F AlEXA NE
3 12003.01.21| C.AN J.J.E A Sd2+ &Y
4 12004.06.07 | K.H.S A.J. | Aagdg 2 AlgdXdA S
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"Yeon Ho Electronics CO.,LTD. submits the approval certification of connector

specification.

1. & Al H

=

"anufactured by : Yeon Ho Electronics CO.,LTD.
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2. J & 2 A @ SE224

TWritten by : Quality Control Department
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PRODUCT SPECIFICATION

25048 Series

?
o

M x

=3
A

=

FScope;
A= (F)HSEX MEB 25048 series DIP type connector Ol
This specification covers the requirements for 25048 series DIP type connector

etotd HEtlt.

2. &3 M TNumbering System of Products(Ordering Information of Products)

SM W 250 - NN

L

Number of Circuits

¥ &

Parts: Straight Wafer

25048 HS -

NN

Series Name

Number of Circuits

Parts: Housing

SM H 250
25045 TS

- NN RT

Series Name

Part : Retainer

Parts : Terminal

3. M= TMaterialy
tem Material Maker Plated / Color
Wafer Material PAG6 Rhodia Natural
Housing Material PAGG LG Chem White
Rt Material PAGE Rhodia Red
Pin Material %E?SS Poong San » Over plating : Sn(2-6m)
Terminal Material Phospggqg?ronze Poong San = Over plating : Pre-plated tin(1-2um)
4. 8 A TRatingsy
& = (Item) P! 21 (Standard Data)
23 ™M (Operating Voltage) AC/DC 250V
A M2 (Current Rating) AC/DC 3A
ANE 2% (Operating Temperature) -25C ~ +85C
Mg MM (Applicable Wire) AWG #22 ~ #28
X= PCB  (Applicable P.C.B) 1.2 ~ 1.6mm

N~
% Yeon HO Electronics CO.,LTD
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25048 Series

5. & s TPerformance Characteristicsy
NIEEE N 7 2
“| Test Titley ITest Procedures/Methods Conditions; FRequirements
1 2 2 Xl = HE MEZ0 =8tLt.
: Dimensions MRefer to drawingsy
2. & I A AH s FElectrical Characteristicsy
2-1.2AME ® QI& Terminal (Contact)2+0l DC 500V +5V &= 1000MR O] &f
12 +5x2t DIl E M EHMe=S SHEH.
(18l SHUA 72 X 010 F2 3A12E OlLH THEH)
2-1.Insulation |® Measured between adjacent contacts 1000M2 MIN
Resistance |® Test voltage : DOC 500V £5V / 1 min x5 sec
(Based upon MIL-STD-202G Method 302 Condition B)
2-2. L1 & & ® QOIE&SE Terminal 2H0ll AC 1000V &= 12 52t QIDISHCH EH Ity /&0 810
ANESA 280 gl A
2-2.Dielectric |® Measured between adjacent contacts No flash over and
Withstanding|® Test voltage : AC 1000V / 1 min £5 sec no physical damage
Vol tage (Based upon MIL-STD-202G Method 301) shall be observed
2-3. 85 ME ® Terminal 2t Wafer Pin2t2l Mg =& 20mV. 10mA 30m Olot
2-3.Contact ® Measured the resistance of mated connector, 20mV. 10mA 30me MAX
Resistance
3. = c = &4 Z FPhysical Characteristicsg
1l == ® FLUX (ROSIN 10%, METHANOL 90%)0il 5~10% SO &2 = A F22 HHO|
SnAg(3.5)Cu(0. )OI Pot HHEX 2& (24OC+5C)01| 90% Olatgd =
3x+0.5x S0 & IU\I9|EP
3-1. ® Immersion in flux consisting of rosin 10% and More than 90% of
Solder Ability methanol 90% for a period of 5 to 10 seconds dip area dipped in molten
in molten solder ConS|st|ng of SnAg(3.5)Cu(0.7) at solder should be
240C+ 5 Cdegrees for 3 £ 0.5 seconds. coated by solder
2. HHEUHEY | x WAVE TYPE A HHESO| g2 A
® 2& 260C £5T 5+0.5x2F A AIZIC.
3-2.Solder Heat | 3 WAVE TYPE Appearance : Good
Resistance |® Solder consisting
: 260C £5C degrees for 5+0.5 seconds
3-3.Ping & ® AtE=2(=#X)0l Ping RXot U= & & 0.5Kgf O] &t
* Pin2 25+ 3mm/min =& 2 ¥ 1o &S =&s6HC}.
3-3.Pin ® Measured withdrawal force that resin grips and 0.5Kgf MIN
Retention supports pin
Force * Velocity of withdrawal : 25 +3mm/min
N7
DL : 418
PN Yeon HO Electronics CO..LTD /




PRODUCT SPECIFICATION

25048 Series

NO ANEE= Al & & &8 2 X A 7+ =
“| TTest Titley ITest Procedures/Methods Conditionsy TRequirements
3-4.ZEHUE @ E!E_ 3+ 22 Housing Ass'YOIl Wafer Ass'YE & & MH2 | Pos|Push( Kaf) | Pull( Kgf)
s 53 2 | 1.5 Max | 0.30 Min
. . 3117 » 10.35
3-4.Total ® Measured forces to insert Wafer Assembly into 4120 » |0.40
Insertion the Housing Assembly which has same circuits 5123 » [0.50
Force 6|26 » [0.60
7130 » 10.70
35.Z8LNHE |®© ZEE Housing Ass' YZ2FE Wafer Ass'YS ZHE W 8 gg , ?88 ,
sl =X . .
s 53 10 4.2 » 1.20 7
) 111 4.6 » | 1.40
3-5.Total ® Measured forces to withdrawal Wafer Assembly from 12150 » |1.60
Withdrawal the Housing Assembly which has same circuits 13154 » |1.80 7
Force 141 5.8 » [2.00 7
151 6.4 » |2.20
36.LHI7AEAE |® Z2&E MS Housing Ass'Yit =cl | EsHME  50mQ Olat

3-6.0urability |® Measured contact resistance after 30 cycles of total Contact Resistance
of Contact insertion and withdrawal operation : 50mQ MAX
Resistance |® Withdrawal rate : 10th/min
3-7.Terminal ® HousingS L&EAIZIZ] TerminalE 25 £3mm/min SE2 1.0Kgf Olaot
el AXNMOZ MAUS o s =H
3-7.Insertion ® Insert a terminal into the housing straightly and 1.0Kgf MAX
Force of measure insertion force
Terminal ® Velocity of insertion : 25 £3mm/min
3-8.Terminal ® Housingdl Terminal2 & & & Terminal2 25 +3mm/min 0.5Kgf Ol&t
AEIE =52 OIHEAIAH OIEE Mo & =8
3-8.Terminal ® Insert a terminal into the housing and measure 0.5Kgf MIN
Retention the force to withdraw the terminal from housing
Force ® Apply axial pull out force at the speed rate of
25 +3mm/minute
3-9.¢g&AE ® Terminal Ol Lead WireES 2=stE A=L22(MHLER )}
o= WPA 25 £3mm/min S QLS =F AWG #22 : 2.5Kgf MIN
AWG #24 : 2.0Kgf MIN
3-9.Crimp ® Measured tensile strength of the crimped contact AWG #26 : 1.5Kgf MIN
Tensile (stripped wire barrel section of contact) to conductor joint AWG #28 : 1.0Kgf MIN
Strength
N7
X - 5/ 8
PN Yeon HO Electronics CO..LTD /
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25048 Series

of 5 £1% density at a temperature of 35C +2TC
for 48hrs +4hrs. (But, material apply to 2hrs)
after test wash and leave to dry

(Based upon MIL-STD-202G Method 101E Condition B)

NO ANE e = Al & & &8 9 E =
| TTest Titl MTest Procedures/Methods Conditionsg FRequirements;
4. g A Al # TEnvironmental Testy
41 RS ® DC 100mA SHEAMEHUIA &=1.52mm &S 10-55-10HZ NE=EXMsE: 50me Olol
Al E s AEHOIA XY, ZBIEOZ 2t2F 2A12H4 KsS A2l & 2)HEAE: 1pusec
SEAMH 2 EESNHEY 53 SOt HHMAEY SiSA
4-1.Vibration ® Current of 100mA shall be applied during the testing |1)Contact Resistance
The vibration shall be along each axis for the : 50mQ MAX
period of two hours with the maximum amplitude of 2)Discontinue
1.52mm and frequency of 10-55-10Hz/Min 1 usec MAX
(Based upon MIL-STD-202G Method 201A)
42 . B2 F ® ConnectorE Z &gt AEHUHIA Ot =HLZ AIE = NESXNE: 50mQ Olah
Al & S22z 20 NE = 420 M 4A12F EX =0 SH=2 2)212: E=sa g2
=Xt
AH: Sz 5% +1%
%‘¢%$ AZH 48AI2F H4AIZHEH XN 2A12F HEE)
ANE2E 35T £2TC
4-2.Salt Spray |® Measure after exposure to salt solution spray 1)Contact Resistance

© 50mQ MAX
2)Appearance
- Not black rust

2
96AI2E SOt A8 = 420K 3022 &X = SFeth.

4-3.LHEHAIE |@® ConnectorE Z&tst MEHOIA OFeHZZ210 M2k AIE2 1NEAINSE: 500M2 O] &
a5t § =& GHCH. 2)E=XMs: 50mQ Olst
A AEXZS 2% 40T £2TC 3P - AsE A
As = 90% ~ 95%
| & Al 2 96Al2t
4-3 Humidity ® Mated connector shall be left for 96 hours in an 1) Insulation Resistance
environment of 40 £2C, and 90 ~ 95% humidity. © 500M2 MIN
After the exposure the connector shall be left in an ambient |2)Contact Resistance
condition for one hour before the measurement is done : 50me MAX
(Based upon MIL-STD-202G Method 103B Condition B) 3)Appearance : Good
4-4 LK o ® Connectors Z& st AEINA AIE@XS 2% 85 +2CTHA|[1)ESXHE: 50mQ 0|5t
Al g PBAIZE SO AlIE = é%OH/\-I 3022 8 I| = 53t
4-4 Resistance |® Chamber temperature : 85 +£2T 1)Contact Resistance
to High Exposed 30 minutes after being exposed 96 hours : B0mQ@ MAX
Temperature under the chamber temperature electrical
characteristics were measured and tested
(Based upon MIL-STD-202G Method 108A Condition A)
4-5. LHEtEAlE  |® ConnectorS Z&rst MEHOIA AIEXC 2% -40 £3CUHAM[1)E=HE: 50mQ Olot

4-5 Altitude ® Chamber temperature : -40 3T 1)Contact Resistance
Low Temperature Exposed 30 minutes after being exposed 96 hours : 50mQ MAX
under the chamber temperature electrical
characteristics were measured and tested
(Based upon JIS C60068-2-1)
N7
PN Yeon HO Electronics CO..LTD 6/8




PRODUCT SPECIFICATION

25048 Series

ANEE=S Al &g & 8 2 X A o+ A
NO. Mest Titley MMest Procedures/Methods Conditionsy FRequirements;
4-6. 2FAHAE |® ConnectorE Z&tst AEHOIA OFHEHO M2t 53] &= )W : Honty 2
ANES aigt & ANES AAISHCE. A0 0 AISA
e 1 2 3 4 Z80l gl A
2)EEXM&: 50mQ 0lat
ex(c) | -5 0 |25 00 e X 125 T Imeina soone ofa
NZHE) | 30 5 30 5 LR
4-6.Thermal ® Mated connector shall be exposed five cycles as table #1 |1)Dielectric Strength
Shock (Based upon MIL-STD-202G Method 107-A table #1) : No flash over and
STEP 1 ) 3 4 no physical damage
0 10 3 0 shal | be observed
Temperature (C) |-55 * 25 85 25 * 2)Contact Resistance
_ -3 5 =0 5 D 50mQ MAX
Exposed Time (MIN) 30 5 30 5 3)Insulation Resistance
© 500MR MIN
4)Appearance : Good
6. L& L AlgEgH  Tdentification and Packing;
1) & XA Tpacking Conditiony : Bulk Packing
2) = 2 TQuantityy
3) ZH ged Tpacking Methody :
ot &2 B0| BOXE AtE0tH =22 2XIot S2l&E HE = otstd Hetot
SMCX XEF Gt 0F StC.
[ Carton box for shipment must have enough strength in order to protect physical

damage during transportation.

4) Al HAl OIS 22 AlstS HESZE BOXO HIIStCh.
Fldentifications shall be marked as followsy

4-1. M=
4-2. 89 T= 25HS  TPart Number
4-3. = 2 TQuantityg
4-4. MZ LOT NO TDate Codey

4-5. JIEt &5 ERott 18 E = Atg

TOthers agreed with manufacturer and customer g

SIAb, MIZEXYE = AE  TManufacture's LOGOy

N~
% Yeon HO Electronics CO.,LTD
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PRODUCT SPECIFICATION 25048 Series

7. N4 FO A8 TCaution for Usey
2 connectore

2
FSYEO0ILE Ao HOoIEZ R0 ™R W, Locks Connector AHAIS! T 1
t

= AXIIEO IS TroubleES ZMAIZ JIs40| USLICH.
0|2t 22 Trouble= 01H0U & XIStD, Connector 5= &0l WIl fAdlAl=s,

Wire HarnessE F2& M s &2 F2/E HIELICH.

=/

(38 )Lock AF2Z0I22, Connector 2852l Wire HarnessSl £ X &tst

h
H

=L

=
=
=}

MThis connector is secure lock type, so the connector must be treated with care after

mated. Incorrect handling direction and excessive pulling load to the wire harness
may cause troubles which affect its performances such as degradation at solder tail,
breakage of connector itself (lock devise, etc.) and a PCB for mounting. To prevent
these troubles and make full use of connector's performances, special care should be
taken on the following points when handling the wire harness.

1) ConnectorOll= A Wire Harness =& [, ¢1&6IE 0|20 288 XNEHOZ2 JioHAl

2=l

Do not apply an external force to a connector continuously except for pulling load
and so on when handling wire harness as usual .

2) A= ConnectorQ AEEXI0| 22|20 0|20 & £ UAT=2 “L &GN A H 6t
Q%’—‘.‘%% %*é.*% MO Z &L},
TFor the wire, make an appropriate looseness to mate and unmate the connector on the

mating axis without strain.y

3) ConnectorlAl Wire HarnessE =22l MH0ll= LockES &&o| oHMot] & 48T},

TWhen withdraw wire harness from the connector, Lock should be unlocked perfectly
and withdraw. j

N~
DL Yeon HO Electronics CO..,LTD 8/8




Al Writ'N | CHK'D APR'D
Reliability Test R |
€illabDlll Y es epor P | J.M.C K.J.M L.J.H
R
DESCRIPTION CONNECTOR MODEL NO 25048HS-05 TEST CONDITION Temp:22°C ,Humid:65%
Test Title Test Procedures Specification X1 X2 X3 X4 X5 Conclusion
1-1.Insulation o Test voltage : DC 500V+5V
Resistance oElectrification time : Imin+5sec 1000M2 MIN 1000M MIN GOOD
1-2.Dielectric .
- : o Test voltage : AC 1000V
\\//Vcl)}rt]zégndmg oElectrification time : imin+5sec No damage 0.K 0.K 0.K 0.K 0.K GOOD
1-3.Contact o Measured the resistance of
Resistance mated connector, 20mV. 10mA 30m&2 MAX 5.4 5.2 5.5 5.1 5.3 GOOD
P-1.S0lder Ability |° SnAgCu 240+5C, 3+0.5sec 90% MIN 0.K 0.K 0.K 0.K 0.K GOOD
pre.Solder Heat 1o p60'c +5°C, 5:+0.5500 GOOD 0K | 0K | 0K | 0K | 0K GOOD
P-3.Pin o Measured withdrawal force that
Retention Force resin grips and supports pin 0.5Kaf MIN 2.38 | 2.45 | 2.33 | 2.52 | 2.60 GOOD
p4.Total e hou oo Luarer 05P: 2.3Kgf MAX | 1.52 | 1.49 | 1.57 | 1.48 | 1.50 |  GOOD
e ass'y into the housing ass'y © 2.3Kg . . . . .
Insertion Force | yhich has same circuits
b & Total °Me?sured for?e tot\r/\]/itﬂdraw
.Tota wafer ass rom the housing .
Withdrawal Force | ass'y whjc% has same Gl rouits 05P: 0.5Kgf MIN 1.13 | 1.15 | 1.12 | 1.08 | 1.06 GOOD
(Un Locking)
P—6.0urabi | ity o Measured contact resistance ; .
of Contact after 30 cycles of total insertion Contac5to Rge23|MsA}Xance ‘| 56 | 5.7 | 53 | 55 | 5.4 GOOD
Resistance and withdrawal operation. m
P—7. Insertion o |nsert a terminal into the housing
Force of Terminal | straightly and measure insertion force 1.0Kgf MAX 0.18 | 0.16 | 0.18 | 0.17 | 0.15 GOOD
P-8.Terminal o Insert a terminal into the housing and
Retention measure the force to withdraw the 0.5Kgf MIN 3.33 | 3.46 | 3.36 | 3.44 | 3.41 GOOD
Force terminal from housing.
D9 Crimp o Measured tensile strength of the .
Tensile Strength | o inped contact to conductor joint AWG #26: 1.5Kgf MIN | 5.36 | 5.20 | 5.27 | 5.32 | 5.22 GOOD
aontact | somg wax| 5.7 | 5.4 | 5.3 | 5.5 | 5.6 GOOD
3-1.Vibration o 100mA, 1.52mm, 10-55-10Hz, 2hrs
Discontinue | 1usec MAX| 0.K 0.K 0.K 0.K 0.K GOOD
oSalt solution : 5+ 1% Contact
o Exposed Lime : 48hrs +4hrs Resistance 50me MAX| 6.3 6.4 6.1 6.5 6.2 GOOD
3-2.Salt Spray : .
(Material : 2hrs) Not black
o Temperature : 35+2C Appearance | vist 0.K 0.K 0.K 0.K 0.K GOOD
Anslation | sooue MiN 500M2 MIN GOOD
o Chamber temperature: 40C +2C
3-3.Humidity oRelative humidity : 90~95% Recﬁnstt%a(%tce 50me MAX| 5.9 6.1 5.8 5.7 6.0 GOOD
oDuration : 96hrs
Appearance Good 0.K 0.K 0.K 0.K 0.K GOOD
3-4.Resistance o Chamber temperature : 85+2TC Contact
to High Temper o Exposed time : 96hrs Resistance 50me MAX| 5.6 5.5 5.4 5.8 5.7 GOOD
3-5.Altitude o Chamber temperature: -40+3C Contact
Low Temperature |o Exposed time : 96hrs Resistance S0me2 WAX | 5.6 5.7 5.4 5.3 5.8 GOOD
o1 Cycle is table #1 Diglectiic | No damage| 0.K | 0K | 0.K | 0.K | 0K GOOD
o After performing 5 cycles
STEP 1 2 3 4 Contact
! 50me MAX| 5.9 5.6 5.8 6.0 5.7 GOOD
5-6. Thermal Temperature | .. 40|, +10 |+ |,_+10| hesistance
ook (o) 9% 5 205 [ pnulation | sooue iy 500M2 MIN GOOD
Exposed Time Resistance
(MIN) 30 5 30 5
Appearance Good 0.K 0.K 0.K 0.K 0.K GOOD




M
H
e

/] o3 A PART NO [PIN#[ A B C | coLor
SMW250-02 | 02 | 7.4 | 5.8 |2.50 [K.B.Y.R
SMW250-03 | 03 | 9.9 | 8.3 |5.00 |[K.B.Y.R
SMW250—04 | 04 | 12.4 [ 10.8 [7.50 |K.B.Y.R
C 2.45 SMW250-05 | 05 | 14.9 | 13.3 | 10.00[ K.B.Y.R
C 245 . SMW250-06 | 06 | 17.4 [ 15.8 [12.50[ K.B.Y.R
" | | 2.5(PITCH) A 42 SMW250-07 | 07 | 19.9 | 18.3 [15.00[K.B.Y.R
2.5(PITCH) L yr SMW250—08 | 08 | 22.4 | 20.8 [ 17.50| K.B.Y.R
) L S SMW250-09 | 09 | 24.9 | 23.3 [ 20.00[ K.-B.Y.R
“ ; ; SMW250-10 | 10 [ 27.4 | 25.8 [22.50[K.B.Y.R
\ . ( ( o SMW250—11 | 11 | 29.9 | 28.3 | 25.00| K.-B.Y.R
%ﬁ—w—?— Lo —&ﬁ—ﬁ—ﬁ—ﬁ—ﬁﬂ— ] IV SMW250—12 | 12 | 32.4 | 30.8 |27.50[K.B.Y.R
N i E—— ) === @ SMW250—13 | 13 | 34.9 | 33.3 | 30.00[ K.B.Y.R
- . = — T A SMW250—14 | 14 | 37.4 | 35.8 | 32.50/ K.B.Y.R
5 Lo B | SMW250—15 | 15 | 39.9 | 38.3 | 35.00| K.B.Y.R
I
1 1 A'
SECTION A—A’ " T o T T
- | - !
2.5301
A | | I A \
. ! C +0.1 |
‘ ‘ 0.6 5.8 ' '
\[U I::”I " Lo |::l |::| " PCB LAYOUT
" \[U 1] ul\l £ i =}
H H H n " N~
1 1 ! ! ! | H | E
[ 1.6/TOL : +0.3
Vo { g 2. PART No.:: SMW250—NN(¥)
N i i —
——WHITE
R ol 2o 2
Ll YE -—— YELLOW
) ) RE ——— RED
2-5pin &4 6—15pin €4 GR ——— GREEN
(Locking 17i2) | | (Tocking 3J%) Womm YoE
2 PIN BRASS Tin—Plated
1 WAFER NYLON66,UL94 V-0
NO DESCRIPTION MATERILAL REMARK
TITLE
72 YEONHO ELECTRONICS CO., LTD.
YEONHO ’ SMW250—NN
SCALE DRAWN DESIGN CHECK APPD
| | 95.5.28 9519 1 SIZE | DWG. NO REV
LTR REVISION  RECORD DATE DR CHK P 1
"2 CH2 ASHERC ~ [m) oo [a]] I= sk u N/S JYH K3$N A3 SMW250—00A-S
2 Coe USRS XNXAAM0ISE 2o COPY L HHEES 28LIT
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PART NO.

25048HS— 02000

8.0

25048HS— 03000

10.5
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6 12.50
1[50

25048HS— 04000

13.0

10.6 [ 7.50

25048HS— 05000

15.5

13.1 [10.0

25048HS— 06000

18.0

15.6 112.5

25048HS— 07000

20.5

18.1]15.0

25048HS— 08000

23.0

20.6 [17.5

25048HS— 09000

25.5

23.1120.0

25048HS— 10000

28.0

25.6[22.5

25048HS— 11000

30.5

28.1125.0

25048HS— 12000

33.0

30.6 [27.5

25048HS— 13000

35.5

33.1]30.0

25048HS— 14000

38.0

35.6 | 32.5

25048HS— 15000

40.5

38.1]35.0

NOTE

SN

COLOR

HIIg8

(WH) ———= WHITE
BK) ———— BLACK
--—- BLUE

. ZHEITERMINAL : 256468%5= N25045TS
L 2EEX £0.3
Y PL : 25048HS-NN (*)

—-—— NATURAL

1

HOUSING

NYLON 66

uL94v-0

NN

UL94v-0

|/NO

DESCRIPTION

MATERIAL

TREATMENT

Qry

REMARK

xYEONHO ELECTRONICS CO., LTD.

YEONHO

CHSAS (HOlE E2HE) 07.02.01

L.S.H

J.J.H

LTR

REVISION  RECORD DR

CHK

ECN

SCALE

5/1

DRAWN

C.B H
02.11.06

DESIGN

CHECK

K. S N
02.1(.06

APPD

TITLE

25048HS—NN

SIZE

A

DWG. NO

REV

25048HS-00A-S | 01




o] PART NO. | A | B C
SMH250J-02RT| 7.8 | 6.6 | 2.5
S | - - SMH250J—03RT[10.3 | 9.1 | 5.0
’\ \ SMH250J—04RT[12.8 | 11.6 | 7.5
I | | a0 O T2 T 160
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RHODIA POLYAMIDE CO., LTD.
3 FL. KANGNAM BLDG. 1321-1
SEOCHO0-DONG SEOCHO-KU
SEOUL 137-070

KOREA

eI PN
729-9 SHHE
Z+ZEA| 000-000

AEY. A=

110526 TECHNYL 2413GW2 BRIGHT-E 25 KG BAG(S) / TY 2413GW2 BRIGHT-E 25 KG PB/A TY 2413GW

2 BRIGHT-E 25 KG PB/A

XN =2E

RHODIA POLYAMIDE ONSAN PLANT
WONSAN-RI. ONSAN-EUP, ULJU-KUN
689-892 . ULSAN-SI

SOUTH KOREA

AIEMEEAM
=g

L/C order n /&Mt

otrelgE ES/H
81274156 900003 /
Order iten'shMt

820772 000050
Customer

82004

Contract number

ChAls A7| ®IZ0| HAL 71Eol Heete &l gdCt.

i %845 0916307 / Quantity 10,000 KG

Limit Limit
BAIE S Unit gagt Shek gt
ZEHTES IS0 15512 % 0.051 0.000 0.200
Ash & 1S0 3451 % 15.8 12.0 17.0
285EXs 1S0 1133 g/10mn 29 .4 25.0 40.0

1SO 1133 (275 C 2,16 kg)
lzod BHET ASTM D256 J/m 70.2 40.0
QIEHZ T ASTM D638 MPa 99 4 80.0
234k ASTM D790 MPa 151.3 135.0
Z[EIME ASTM D790 MPa 4976 4500
U194 Hedd UL 94 (3 .2mm) = UL 94 V-0 . -
: A -

AGER’

Onsan AA/EP/POLYMER

P S o




@ LG

LSS/ M T F

85 QA BHS 5998 X

Fax @ 063-830-4007

.Tel : 063-830-4182

HAEEA
a2y F)S2IO0Z HEY EPC GRADE/ COLOR LL;MID GN1001BF NP 25KG
LOT NO 7908188 o+ 9000 &5 AN
(KG)
SAZ gt
ZAES AE e ANEZAH AE 9 Ak A& Z
BAAS(Izod) | ASTM D256 1/4" ,NOTCHED kgf cm/cm Min.2.4 2.8
gHses ASTM 0648 4.6KG G Min.220.0 238.8
== 4 ASTM 0638 50mm/min kgf /cat Min.770 783
IFZAE ASTM D638 BP % Min.10.0 29.4
2325 ASTM D790 1/4",SPA:;!20,2.8mm/ kgf /ort Min. 1000 1042
2348 ASTM D790  |1/4",SPAN100,2.8mm/|  kof /ot Min.31000 31790
min
=28 ASTM D4019 % 0.040~0. 120 0.120
Lot & UL 94 uLss, 1/32" V-0 V-0
Br LSR-XA-Z6040 XRF ppm Max.100.0 3.5
cl LSR-XA-Z6040 XRF ppm Max.200.0 59.0

= NEBdEAE GAL BE L AEIDI0 =8 20% .

M A T M AE LGSl 8 AT A A ARRE
EFAL =T
gH&i ol Technical Team Manager




RHODIA POLYAMIDE CO.. LTD.
3 FL. KANGNAM BLDG. 1321-1
SEOCHO-DONG SEOCHO-KU
SEOUL 137-070

KOREA

G2 AFAL
729-9 SHH =
ZFF Al 000-000

HEY: &=

101429 TECHNYL 2413GW2 RED 25 KG BAG(S) / TY 2413GW2 RED 25KG PB/A TY 2413GW2 RED 25KG

PB/A

REFER

HMESE

RHODIA POLYAMIDE ONSAN PLANT
WONSAN-RI, ONSAN-EUP, ULJU-KUN
689-892, ULSAN-SI

SOUTH KOREA

20
L/C order n /&M

ofRutR2E ES/gM
81343781 900001 /
Order item'a i}

864662 000020
Customer

82004

Contract number

GAks A7| M Eo| HAF 7|Eol MErate atol BUch.

Ui XI5 0925008 / Quantity 3,850 KG

- Limic Limit
FAlgS Unit Z o}t 3t At
TFFEE IS0 15512/B % 0.048 0.000 0.100
Ash B2 IS0 3451-4/A % 15.6 12.0 17.0
S88EEX|$ IS0 1133 g/10mn 262 20.0 40.0

ISO 1133 (275 T 2,16 kg)
lzod 34324 ASTM D256 J/nm 77.1 40.0
elBAE ASTM D638 MPa 95 4 80.0
=3ZE ASTM D790 MPa 152 .3 135.0
=JEME ASTM D790 WPa 5387 5000
UL94 ted M UL 94 (3.2mm) - UL 94 V-0 -

LS00~

QUALITY M Onsan AA/EP/POLYMER




Cusiomer : REBZTEAb Onsan Plant :
Sheet No. : C50198-0126 611, Deedung-Ri, Onsan-Up, Ulju-Kun,
Specification ; K8 D 5103  CO700WF-F Ulsan Metropolitan City, Korea
Size : 8,000 {mm) X 0.000 {mm) X 0 000 {mm) Tel : {052) 201-9114
Fax : (052) 231-9400
Cu Zn Pb Fe - Tensile
Strength
{%) {%) (%) {%) (N/mr}
SPEC. Min 63,0000 R 245,000
HAX_ 67.6000 0.0500 0.0500
T4RTBATD 64.4700 R 0.0020 - 0.0054 307.736
301.358
4BTB620 644700 R 0,0020 0.0054 305.085
303.222
4BVR210 64,4400 ) 0.0020 0.0045 306.850
! 302.829
4BVB510 64,2500 R 0.0020 0.0042 303.222
302.24%
Elongation Thickness Appearance Weight
(Outdiameter)
(% {mm) {kg)
SPEC. Min 30.000 8.900
MAX g9.100
4BTB610 42,000 9.000 Good 1,036.000
43,000 9.050
48TB620 36,000 9.040 Good 3,581,000
36.000 9.080
4BVB210 36.000 9,040 Goed 3,464.000 -
38.000 9. 060
4BVBS10 38.000 g.040 Goad 1,798,000
38.000 8_060

Remark : We hereby certify that above materiai has been
tested to comply with the specification.

Manager of Quaiity Assurance Dept.




CERTIFICATE OF TEST 1/

PADNGS

Customer . @)91§?(1XP(P;?$ Onsan Plant :
Sheet No. : 90917-024 611, DaeJung-Ri, Onsan-Up, Ul ju-Kun,
Specification : KS D 5506  C5191R(TPW)-H Ulsan Metropolitan City, Korea
Size : 0.200 (mm) X 14 000 (mm) X 0 000 (mm) Tet : (052) 231-9114
Date : Fax : (052) 231-9400
.
Cu Sn P Cu+Sn+P Tensile
Strength
(%) (%) (%) (%) (N/ma)
SPEC. Min R 5.5000 0.0300 99,5000 618.000
MAX 7.0000 0.3500 667.000
98KF2BM R 5.7700 0.1635 99.9744 623.703
98PF 1BM R 5.9670 0.1640 99,9848 629,587
- Blank Line -
Elongation Hardness Thickness Width Sn Plating
(Outdiameter) (Thickness)
(%) (Hv 1kg) (mm) (mm) (pm)
SPEC. Min 12.000 190.000 0.190 13.920 1.000
MAX 210,000 0.210 14.020 2.000
98KF2BM 17.000 202.000 0.198 13.960 1.570
0.204 13.980 1.590
98PF1BM 14.000 202.000 0.200 13.960 1.550
0.201 13.980 1.570
- Blank Line -
BendingTest Yel low(Heat) Camber Appearance Weight
(Badway) TEST
(mm) (kg)
{1000mm)
SPEC. Min (180 ° , (260G 2
MAX R/t=0.5) 1,000
OBKF2BM Good Good 0.200 Good 1,966,500
0.800
98PF1BM Good Good 0.200 Good 2,875.000
0.800
- Blank Line -
Kk

Remark : We hereby certify that above material has been z. x Wﬁﬂ[f

tested to comply with the specification.

* 1 kg/mt = 9.806 N/mw
Manager of Quality Assurance Dept.
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YEONHO ELECTRONICS CO,, LTD.

506-2,Hanam-dong
Gwangsan-gu,Gwangju
Korea

The following sample(s) was/were submitted and identified by/on behalf of the client as:-

SGS File No. - AYGA15-03243
Product Name : NYLON
Item No./Part No. : N/A

Client Reference Data : 2413GW2 NC, 2413GW?2 RE, 2413GW?2 BL, 2413GW?2 BK, 2413GW2 YE

Received Date : 2015. 11. 27

Test Period :2015.11.27 to 2015.12.02

Test Comments : By the applicant's specific request, the sampling and testing was performed only for the part
indicated in the photo without disassembly.

Report Comments : By the applicant’s request, item No.s/part No.s & client reference information are stated/added on
report.

Test Results : For further details, please refer to following page(s)

SGS Korea Co., Ltd.

ALY

Jeff Jang / Chemical Lab Mgr
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SGS

Test Report no. Feso101/LF-cTsAYGA15-03243 Issued Date : 2015. 12. 02 Page 2 of 9
Sample No. : AYGA15-03243.001
Sample Description : NYLON
Item No./Part No. : N/A
Materials - NYLON
Heavy Metals
Test Iltems Unit Test Method MDL Results
Cadmium (Cd) mg/kg With reference to IEC 62321-5:2013 0.5 N.D.
(Determination of Cadmium by ICP-OES)
Lead (Pb) mg/kg With reference to IEC 62321-5:2013 5 8.23
(Determination of Lead by ICP-OES)
Mercury (Hg) mglkg With reference to IEC 62321-4:2013 2 N.D.
(Determination of Mercury by ICP-OES)
Hexavalent Chromium (Cr VI) mg/kg With reference to IEC 62321:2008 (Determination 1 N.D.
of Hexavalent Chromium by spot test/Colorimetric
Method using UV-Vis)
Antimony (Sb) mg/kg With reference to EPA 3052(1996), US EPA 10 52500
6010B(1996), ICP
Flame Retardants-PBBs/PBDEs
Test Items Unit Test Method MDL Results
Monobromobiphenyl mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Dibromobiphenyl mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Tribromobiphenyl mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Tetrabromobiphenyl mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Pentabromobiphenyl mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Hexabromobiphenyl mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Heptabromobiphenyl mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Octabromobiphenyl mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Nonabromobiphenyl mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Decabromobiphenyl mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Monobromodiphenyl ether mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Dibromodiphenyl ether mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Tribromodiphenyl ether mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
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SGS

Test Report no. Feso101/LF-cTsAYGA15-03243 Issued Date : 2015. 12. 02 Page 3 of 9
Sample No. : AYGA15-03243.001

Sample Description : NYLON

Item No./Part No. : N/A

Materials : NYLON

Flame Retardants-PBBs/PBDEs

Test Items Unit Test Method MDL Results

Tetrabromodiphenyl ether mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)

Pentabromodiphenyl ether mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)

Hexabromodiphenyl ether mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)

Heptabromodiphenyl ether mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)

Octabromodiphenyl ether mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)

Nonabromodiphenyl ether mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)

Decabromodiphenyl ether mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)

Phthalates

Test Items Unit Test Method MDL Results

Di-(2-ethylhexyl) phthalate (DEHP) mg/kg With reference to EPA 8061A , GC/MS 50 N.D.

Di-butyl phthalate (DBP) mg/kg With reference to EPA 8061A , GC/MS 50 N.D.

Benzyl butyl phthalate (BBP) mg/kg With reference to EPA 8061A , GC/MS 50 N.D.

Di-isodecyl phthalate (DIDP) mg/kg With reference to EPA 8061A , GC/MS 50 N.D.

Di-isononyl phthalate (DINP) mg/kg With reference to EPA 8061A , GC/MS 50 N.D.

Di-n-octyl phthalate (DNOP) mg/kg With reference to EPA 8061A , GC/MS 50 N.D.

Di-isobutyl phthalate (DIBP) mg/kg With reference to EPA 8061A , GC/MS 50 N.D.

[di(C7-C11 alkyl)phthalate] linear and mg/kg With reference to EPA 8061A , GC/MS 50 N.D.

branched (DHNUP)

[di(C6-C8 alkyl)phthalate] branched (DIHP) mg/kg With reference to EPA 8061A , GC/MS 50 N.D.

Bis(2-methoxyethyl) phthalate (BMP, mg/kg With reference to EPA 8061A , GC/MS 50 N.D.

BMEP, DMEP)

Halogen Content

Test ltems Unit Test Method MDL Results
Bromine(Br) mg/kg With reference to EN 14582, IC 30 81000
Chlorine(Cl) mg/kg With reference to EN 14582, IC 30 1620
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Test Report no. Feoo101/LF-cTsAYGA15.03243 Issued Date : 2015.12. 02 Page 4 of 9

NOTE: (1) N.D. = Not detected.(<MDL)
(2) mg/kg = ppm
(3) MDL = Method Detection Limit
(4) - = No regulation
(5) Negative = Undetectable / Positive = Detectable
(6) ** = Qualitative analysis (No Unit)
(7) * = a. The sample is positive for CrVI if the CrVI concentration is greater than 0.13 ug/cm2. The sample coating
is considered to contain CrVI.
b. The sample is negative for CrVI if CrVI is n.d. (concentration less than 0.10 ug/cm2). The coating is
considered a non-CrVI based coating.
c. The result between 0.10 ug/cm2 and 0.13 ug/cm2 is considered to be inconclusive - unavoidable coating
variations may influence the determination.

Picture of Sample as Received:

This document is issued by the Company subject to its General Conditions of Service printed overleaf, ilable on q or ible at <http://www.sgs.com/en/Terms-and-Conditions.aspx>
and, for electronic format documents, subject to Terms and C iti for El i D at www.sgs.com/terms e-document.htm _ <http://www.sgs.com/terms e-document.htm>.
Attention is drawn to the limitation of liability, indemnification and jurisdicti issues defined therein. Any holder of this document is advised that information contained hereon reflects the
Company’s findings at the time of its intervention only and within the limits of Client's |nstruct|ons if any. The Company’s sole responsibility is to its Client and this d does not

parties to a transaction from exercising all their rights and obligations under the i This cannot be reproduced except in full, without prior written approval of the
[of . Any horized alteration, forgery or falsification of the or app of this d is and offend may be p d to the fullest extent of the law.  Unless

otherwise stated the results shown in this test report refer only to the sample(s).

322, The O valley, 76, LS-ro, Dongan-gu, Anyang-si, Gyeonggi-do, Korea 431-080

SGS Korea Co.,Ltd. | .8 (0)31 4608 000 f+82 (0)31 4608 059 http://www.sgsaroup.kr

. 1
F401 Version2 Member of the SGS Group (Société Générale de Surveillance)



SGS
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Testing Flow Chart for RoHS:Cd/Pb/Hg/Cr®* /PBBs&PBDEs Testing

6+

Cd/Pb/Hg PBBs/PBDEs Cr

Mechanic_Sample Mechanic_Sample Mechanic_Sample
Sample Measurement Sample Measurement Sample Measurement
Acid Digestion with Solvent Extraction Nonmetallic Material
Microwave/Hotplate of the Sample
Adding Extraction Solution
Screen Analysis
Filtration
Heating to 90~95°C
Residue Concentration/Dilution for Extraction
of Extraction Solution
Filtration and pH Adjustment
Total Digestion Filtration
Adding 1,5-Diphenylcarbazide
for Color Development
ICP-AES/AAS/MS GC/MS
UV-Vis
DATA DATA
DATA

The samples were dissolved totally by pre-conditioning method according to above flow chart for Cd,Pb,Hg.
Section Chief : Gilsae Yi
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crb*

Mechanic_Sample

| Sample Measurement |

I
| Metallic Material |

Boiling water
extraction

(50 £ 5) cm2
|
50 mL DI water
[

Remove sample after boiling for 10 min

Filter the solution by 0.45 ym if necessary

1 mL orthophosphoric acid

25 mL as sample blank

25 mL as sample
]

|
1 mL diphenylcarbazide aci

UVv-vis

Absorbance Value <0.1
Jg/cm2

0.1 yQ/cm2< Absorbance
Value <0.13 Ug/cm2

Absorbance Value >0.13
Hg/cm2

Negative result

Inconclusive

Positive result
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Flow Chart for Inorganic Elements Testing

Inorganic Elements

Mechanic_Sample

Sample Measurement

Acid Digestion with
Microwave/Hotplate

Filtration

Residue

Total Digestion

Major Inorganic Antimony(Sb) , Beryllium(Be) , Phosphorus(P) ,
Heavy Metals Arsenic(As) etc.
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Flow Chart for Halogen Test

Sample screening using XRF.

Liquid containing water(>80%) T— Yes

I
No
|

Weigh the samples into the combustion boat.

Add absorption solution into the bomb or tube.

Admit O2 gas or O2 +Ar2 gas and start the combustion.
Dilute
the solution
: : (EPA300)
Allow during absorption of the burnt gas.
Analyze absorbed solution using lon Chromatography.
Data
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Flow Chart for Phthalate Test

Sample pretreatment / Separation

Sample extraction by soxhlet method

Concentrate/Dilute Extracted solution

Analysis was performed by GC/MS

QA / QC review / Check analysis result

Data

*** End of Report ***
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YEONHO ELECTRONICS CO,, LTD.

506-2,Hanam-dong
Gwangsan-gu,Gwangju
Korea

The following sample(s) was/were submitted and identified by/on behalf of the client as:-

SGS File No. : AYGA15-03199
Product Name : NYLON
Item No./Part No. : GN1001BF NC
Received Date : 2015.11. 20
Test Period : 2015.11. 20 to 2015.11.25
Test Results : For further details, please refer to following page(s)
SGS Korea Co., Ltd.
Jeff Jang / Chemical Lab Mgr
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or ible at <http://www.sgs.com/en/Terms-and-Conditions.aspx>

and, for electronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms e-document.htm <http://www.sgs.com/terms e-document.htm>.
Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the

Company’s findings at the time of its intervention only and within the limits of Client’s mstruchons if any. The Company’s sole responsibility is to its Client and this di does not
parties to a transaction from exercising all their rights and obligations under the ftr i This di cannot be reproduced except in full, without prior written approval of the
Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless

otherwise stated the results shown in this test report refer only to the sample(s).

322, The O valley, 76, LS-ro, Dongan-gu, Anyang-si, Gyeonggi-do, Korea 431-080

SGS Korea Co.,Ltd. | 4.8 (0)31 4608 000  +82 (0)31 4608 059 http://www.sgsgroup.kr

. I
F401 Version2 Member of the SGS Group (Société Générale de Surveillance)



SGS

Test Report no. Feso101/LF-cTsAYGA15-03199 Issued Date : 2015. 11. 25 Page 2 of 9
Sample No. : AYGA15-03199.001
Sample Description : NYLON
Item No./Part No. : GN1001BF NC
Materials - NYLON
Heavy Metals
Test Iltems Unit Test Method MDL Results
Cadmium (Cd) mg/kg With reference to IEC 62321-5:2013 0.5 N.D.
(Determination of Cadmium by ICP-OES)
Lead (Pb) mg/kg With reference to IEC 62321-5:2013 5 N.D.
(Determination of Lead by ICP-OES)
Mercury (Hg) mglkg With reference to IEC 62321-4:2013 2 N.D.
(Determination of Mercury by ICP-OES)
Hexavalent Chromium (Cr VI) mg/kg With reference to IEC 62321:2008 (Determination 1 N.D.
of Hexavalent Chromium by spot test/Colorimetric
Method using UV-Vis)
Antimony (Sb) mg/kg With reference to EPA 3052(1996), US EPA 10 N.D.
6010B(1996), ICP
Flame Retardants-PBBs/PBDEs
Test Items Unit Test Method MDL Results
Monobromobiphenyl mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Dibromobiphenyl mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Tribromobiphenyl mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Tetrabromobiphenyl mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Pentabromobiphenyl mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Hexabromobiphenyl mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Heptabromobiphenyl mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Octabromobiphenyl mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Nonabromobiphenyl mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Decabromobiphenyl mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Monobromodiphenyl ether mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Dibromodiphenyl ether mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Tribromodiphenyl ether mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
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Sample No. : AYGA15-03199.001

Sample Description : NYLON

Item No./Part No. : GN1001BF NC

Materials : NYLON

Flame Retardants-PBBs/PBDEs

Test Items Unit Test Method MDL Results

Tetrabromodiphenyl ether mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)

Pentabromodiphenyl ether mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)

Hexabromodiphenyl ether mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)

Heptabromodiphenyl ether mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)

Octabromodiphenyl ether mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)

Nonabromodiphenyl ether mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)

Decabromodiphenyl ether mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)

Phthalates

Test Items Unit Test Method MDL Results

Di-(2-ethylhexyl) phthalate (DEHP) mg/kg With reference to EPA 8061A , GC/MS 50 N.D.

Di-butyl phthalate (DBP) mg/kg With reference to EPA 8061A , GC/MS 50 N.D.

Benzyl butyl phthalate (BBP) mg/kg With reference to EPA 8061A , GC/MS 50 N.D.

Di-isodecyl phthalate (DIDP) mg/kg With reference to EPA 8061A , GC/MS 50 N.D.

Di-isononyl phthalate (DINP) mg/kg With reference to EPA 8061A , GC/MS 50 N.D.

Di-n-octyl phthalate (DNOP) mg/kg With reference to EPA 8061A , GC/MS 50 N.D.

Di-isobutyl phthalate (DIBP) mg/kg With reference to EPA 8061A , GC/MS 50 N.D.

[di(C7-C11 alkyl)phthalate] linear and mg/kg With reference to EPA 8061A , GC/MS 50 N.D.

branched (DHNUP)

[di(C6-C8 alkyl)phthalate] branched (DIHP) mg/kg With reference to EPA 8061A , GC/MS 50 N.D.

Bis(2-methoxyethyl) phthalate (BMP, mg/kg With reference to EPA 8061A , GC/MS 50 N.D.

BMEP, DMEP)

Halogen Content

Test Items Unit Test Method MDL Results
Bromine(Br) mg/kg With reference to EN 14582, IC 30 N.D.
Chlorine(Cl) mg/kg With reference to EN 14582, IC 30 N.D.
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NOTE: (1) N.D. = Not detected.(<MDL)
(2) mg/kg = ppm
(3) MDL = Method Detection Limit
(4) - = No regulation
(5) Negative = Undetectable / Positive = Detectable
(6) ** = Qualitative analysis (No Unit)
(7) * = a. The sample is positive for CrVI if the CrVI concentration is greater than 0.13 ug/cm2. The sample coating
is considered to contain CrVI.
b. The sample is negative for CrVI if CrVI is n.d. (concentration less than 0.10 ug/cm2). The coating is
considered a non-CrVI based coating.
c. The result between 0.10 ug/cm2 and 0.13 ug/cm2 is considered to be inconclusive - unavoidable coating
variations may influence the determination.

Picture of Sample as Received:
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Testing Flow Chart for RoHS:Cd/Pb/Hg/Cr®* /PBBs&PBDEs Testing

6+

Cd/Pb/Hg PBBs/PBDEs Cr

Mechanic_Sample Mechanic_Sample Mechanic_Sample
Sample Measurement Sample Measurement Sample Measurement
Acid Digestion with Solvent Extraction Nonmetallic Material
Microwave/Hotplate of the Sample
Adding Extraction Solution
Screen Analysis
Filtration
Heating to 90~95°C
Residue Concentration/Dilution for Extraction
of Extraction Solution
Filtration and pH Adjustment
Total Digestion Filtration
Adding 1,5-Diphenylcarbazide
for Color Development
ICP-AES/AAS/MS GC/MS
UV-Vis
DATA DATA
DATA

The samples were dissolved totally by pre-conditioning method according to above flow chart for Cd,Pb,Hg.
Section Chief : Gilsae Yi
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crb*

Mechanic_Sample

| Sample Measurement |

I
| Metallic Material |

Boiling water
extraction

(50 £ 5) cm2
|
50 mL DI water
[

Remove sample after boiling for 10 min

Filter the solution by 0.45 ym if necessary

1 mL orthophosphoric acid

25 mL as sample blank

25 mL as sample
]

|
1 mL diphenylcarbazide aci

UVv-vis

Absorbance Value <0.1
Jg/cm2

0.1 yQ/cm2< Absorbance
Value <0.13 Ug/cm2

Absorbance Value >0.13
Hg/cm2

Negative result

Inconclusive

Positive result
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Flow Chart for Inorganic Elements Testing

Inorganic Elements

Mechanic_Sample

Sample Measurement

Acid Digestion with
Microwave/Hotplate

Filtration

Residue

Total Digestion

Major Inorganic Antimony(Sb) , Beryllium(Be) , Phosphorus(P) ,
Heavy Metals Arsenic(As) etc.
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Flow Chart for Halogen Test

Sample screening using XRF.

Liquid containing water(>80%) T— Yes

I
No
|

Weigh the samples into the combustion boat.

Add absorption solution into the bomb or tube.

Admit O2 gas or O2 +Ar2 gas and start the combustion.
Dilute
the solution
: : (EPA300)
Allow during absorption of the burnt gas.
Analyze absorbed solution using lon Chromatography.
Data
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Flow Chart for Phthalate Test

Sample pretreatment / Separation

Sample extraction by soxhlet method

Concentrate/Dilute Extracted solution

Analysis was performed by GC/MS

QA / QC review / Check analysis result

Data

*** End of Report ***
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POONGSAN CORPORATION
94 Sanam-ro,0Onsan-eup
Ulju,Ulsan

Korea

The following sample(s) was/were submitted and identified by/on behalf of the client as:-

SGS File No. : AYGU15-02494

Product Name - C2700

Item No./Part No. : Brass

Received Date : 2015. 04. 07

Test Period :2015.04.08 to 2015.04.10

Conclusion : Based on the performed tests on submitted samples, the test results of Cadmium, Lead,

Mercury, Hexavalent Chromium Cr(VI), PBBs and PBDEs comply with the limits as set by RoHS
Directive 2011/65/EU Annex II; recasting 2002/95/EC.

Test Results : For further details, please refer to following page(s)

SGS Korea Co., Ltd.
| Gimhae Laboratory

Z3Z g

Thomas Hwang / Lab Manager
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Sample No. : AYGU15-02494.001

Sample Description : C2700

Item No./Part No. : Brass

Materials : N/A

Heavy Metals

Test Items Unit Test Method MDL Results
Cadmium (Cd) mg/kg With reference to IEC 62321-5:2013(Determination 0.5 N.D.
of Cadmium by ICP-OES)
Lead (Pb) mg/kg With reference to IEC 62321-5:2013(Determination 5 32.0
of Lead by ICP-OES)
Mercury (Hg) mg/kg With reference to IEC 62321-4:2013(Determination 2 N.D.
of Mercury by ICP-OES)
Hexavalent Chromium (Cr VI) By * with reference to IEC 62321:2008 (Determination of - Negative
boiling water extraction* Hexavalent Chromium by spot test/Colorimetric
Method using UV-Vis)

Flame Retardants-PBBs/PBDEs

Test Items Unit Test Method MDL Results

Monobromobiphenyl mg/kg With reference to IEC 62321:2008 (Determination of 5 N.D.
PBBs and PBDEs by GC-MS)

Dibromobiphenyl mg/kg With reference to IEC 62321:2008 (Determination of 5 N.D.
PBBs and PBDEs by GC-MS)

Tribromobiphenyl mg/kg With reference to IEC 62321:2008 (Determination of 5 N.D.
PBBs and PBDEs by GC-MS)

Tetrabromobiphenyl mg/kg With reference to IEC 62321:2008 (Determination of 5 N.D.
PBBs and PBDEs by GC-MS)

Pentabromobiphenyl mg/kg With reference to IEC 62321:2008 (Determination of 5 N.D.
PBBs and PBDEs by GC-MS)

Hexabromobiphenyl mg/kg With reference to IEC 62321:2008 (Determination of 5 N.D.
PBBs and PBDEs by GC-MS)

Heptabromobiphenyl mg/kg With reference to IEC 62321:2008 (Determination of 5 N.D.
PBBs and PBDEs by GC-MS)

Octabromobiphenyl mg/kg With reference to IEC 62321:2008 (Determination of 5 N.D.
PBBs and PBDEs by GC-MS)

Nonabromobiphenyl mg/kg With reference to IEC 62321:2008 (Determination of 5 N.D.
PBBs and PBDEs by GC-MS)

Decabromobiphenyl mg/kg With reference to IEC 62321:2008 (Determination of 5 N.D.
PBBs and PBDEs by GC-MS)

Monobromodiphenyl ether ma/kg With reference to IEC 62321:2008 (Determination of 5 N.D.
PBBs and PBDEs by GC-MS)

Dibromodiphenyl ether mg/kg With reference to IEC 62321:2008 (Determination of 5 N.D.
PBBs and PBDEs by GC-MS)

Tribromodiphenyl ether mg/kg With reference to IEC 62321:2008 (Determination of 5 N.D.
PBBs and PBDEs by GC-MS)
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Test Report no. Feso101/LF-cTsAYGU15-02494 Issued Date : 2015. 04. 10 Page 3 of 5
Sample No. : AYGU15-02494.001

Sample Description : C2700

Item No./Part No. : Brass

Materials - N/A

Flame Retardants-PBBs/PBDEs

Test Iltems Unit Test Method MDL Results

Tetrabromodiphenyl ether mg/kg With reference to IEC 62321:2008 (Determination of 5 N.D.
PBBs and PBDEs by GC-MS)

Pentabromodiphenyl ether mg/kg With reference to IEC 62321:2008 (Determination of 5 N.D.
PBBs and PBDEs by GC-MS)

Hexabromodiphenyl ether mg/kg With reference to IEC 62321:2008 (Determination of 5 N.D.
PBBs and PBDEs by GC-MS)

Heptabromodiphenyl ether mg/kg With reference to IEC 62321:2008 (Determination of 5 N.D.
PBBs and PBDEs by GC-MS)

Octabromodiphenyl ether mg/kg With reference to IEC 62321:2008 (Determination of 5 N.D.
PBBs and PBDEs by GC-MS)

Nonabromodiphenyl ether mg/kg With reference to IEC 62321:2008 (Determination of 5 N.D.
PBBs and PBDEs by GC-MS)

Decabromodiphenyl ether mg/kg With reference to IEC 62321:2008 (Determination of 5 N.D.
PBBs and PBDEs by GC-MS)

NOTE: (1) N.D. = Not detected.(<MDL)
(2) mg/kg = ppm
(3) MDL = Method Detection Limit
(4) - = No regulation
(5) Negative = Undetectable / Positive = Detectable
(6) ** = Qualitative analysis (No Unit)
(7) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction

solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.
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Picture of Sample as Received:
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Testing Flow Chart for RoHS:Cd/Pb/Hg/Cr®* /PBBs&PBDEs Testing

Cd/Pb/Hg PBBs/PBDEs Cr 6+ cr 6+

Mechanic_Sample Mechanic_Sample Mechanic_Sample Mechanic_Sample
Sample Measurement Sample Measurement Sample Measurement Sample Measurement
Acid Digestion with Solvent Extraction Nonmetallic Material Metallic Material
Microwave/Hotplate of the Sample
- ] ] Spot Test / Boiling
Clean-up with Florisil Adding Extraction Solution Water Extraction
Filtration Column [
Heating to 90~95°C Adding 1,5-
Residue ConcentratibnlDilution for Extraction Diphenylcarbazide for
of Extraction Solution Color Development
Filtration and pH Adjustment
Total Digestion Filtration
Confirm
Adding with UV-Vis
1,5-Diphenylcarbazide
ICP-AES/AAS GC/MS for Color Development
DATA
DATA DATA UV-Vis
DATA

The samples were dissolved totally by pre-conditioning method according to above flow chart for Cd,Pb,Hg.
Section Chief : Shapless Park

*** End of Report ***
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POONGSAN CORPORATION
94 Sanam-ro,0Onsan-eup
Ulju,Ulsan

Korea

The following sample(s) was/were submitted and identified by/on behalf of the client as:-

SGS File No. : AYGU15-06461

Product Name : C5191

Item No./Part No. : Phospher Bronze

Received Date : 2015. 10. 02

Test Period :2015.10.02 to 2015.10.07

Conclusion : Based on the performed tests on submitted samples, the test results of Cadmium, Lead,

Mercury, Hexavalent Chromium Cr(VI) comply with the limits as set by RoHS Directive
2011/65/EU Annex lI; recasting 2002/95/EC.

Test Results : For further details, please refer to following page(s)

SGS Korea Co., Ltd.
| Gimhae Laboratory

Z3Z g

Thomas Hwang / Lab Manager
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Sample No. - AYGU15-06461.001

Sample Description : C5191

Item No./Part No. : Phospher Bronze

Materials - N/A

Heavy Metals

Test Items Unit Test Method MDL Results
Cadmium (Cd) mg/kg With reference to IEC 62321-5:2013(Determination 0.5 N.D.
of Cadmium by ICP-OES)
Lead (Pb) mg/kg With reference to IEC 62321-5:2013(Determination 5 37.0
of Lead by ICP-OES)
Mercury (Hg) mg/kg With reference to IEC 62321-4:2013(Determination 2 N.D.
of Mercury by ICP-OES)
Hexavalent Chromium (Cr VI) By * with reference to IEC 62321:2008 (Determination of - Negative
boiling water extraction* Hexavalent Chromium by spot test/Colorimetric
Method using UV-Vis)

NOTE: (1) N.D. = Not detected.(<MDL)

(2) mg/kg = ppm

(3) MDL = Method Detection Limit

(4) - = No regulation

(5) Negative = Undetectable / Positive = Detectable

(6) ** = Qualitative analysis (No Unit)

(7) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.
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Picture of Sample as Received:

AYGU15-06461 001
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Testing Flow Chart for RoHS:Cd/Pb/Hg/Cr®* Testing

Cd/Pb/Hg Cr 6* cr 6+

Mechanic_Sample Mechanic_Sample Mechanic_Sample
Sample Measurement Sample Measurement Sample Measurement
Acid Digestion with Nonmetallic Material Metallic Material
Microwave/Hotplate
] . . Spot Test / Boiling
Adding Extraction Solution Water Extraction
Filtration |
Heating to 90~95°C Adding 1,5-
Residue for Extraction Diphenylcarbazide

for Color Development

Filtration and pH Adjustment

Total Digestion

Confirm
Adding 1,5-Diphenylcarbazide with UV-Vis
for Color Development
ICP-AES/AAS
DATA
UV-Vis
DATA
DATA

The samples were dissolved totally by pre-conditioning method according to above flow chart for Cd,Pb,Hg.
Section Chief : Sharpless Park

** End of Report ***
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Chemistry is our world, Responsibility is our way

SAFETY DATASHEET

TECHNYL® 2413GW2 BRT Page: 1/7

Date : 2009/12/01

Version : A.01 Cancels and replaces version : 5.1

1. Product and company identification

a. Product Name:

b. Usage and Restriction
o Recommended usage:
o Restriction:

c. Maker/Supplier/Distributor
o Maker:
o Address:
o Emergency Number:
o Responsible:

TECHNYL® 2413GW2 BRT

Injection molding (Semi-processed products)
Industrial use only

RHODIA POLYAMIDE Co., LTD

3F Kangnam B/D, 1321-1, Seocho-Dong, Seocho-Gu, Seoul, KOREA
+82 52 231 0900 / +82 2 2108 4901

PS team

2. Hazard identification

a. Hazard classification
- Antimony trioxide

b. Hazard statement:
o Pictogram:

o Signal Word:

o Hazard Statement:
H351
H372
H412

o Precautionary statement
- Prevention
P202
P260
P264
P270
P273
P280
P284
- Response
P302+P352
P301+P330+P331
P305+P351+P338

P332+P313

Carcinogenicity: IARC Category 2B

Target Organ Systemic Toxicity (1 time): Category 1 (Heart)

Target organ systemic toxicity (1 time): Category 2 (Respiratory organs)
Target organ systemic toxicity (Repeated):Category 1 (Respiratory organs)

Not classified

Warning

Suspected of causing cancer
Causes damage to organs through prolonged or repeated exposure
Harmful to aquatic life with long lasting effects

Do not handle until all safety precautions have been read and understood.
Do not breathe dust/fume/gas/mist/vapors/spray.

Wash hands thoroughly after handling

Do not eat, drink or smoke when using this product.

Avoid release to the environment.

Wear protective gloves/protective clothing/eye protection/face protection
Wear respiratory protection.

IF ON SKIN: Wash with plenty of soap and water.
IF SWALLOWED: Rinse mouth. Do NOT induce vomiting

IF IN EYES: Rinse cautiously with water for several minutes.
Remove contact lenses, if present.

IF skin irritation occurs: Get medical advice/ attention
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Chemistry is our world, Responsibility is our way

SAFETY DATASHEET

TECHNYL® 2413GW2 BRT

Date : 2009/12/01

Page: 2/7

Version : A.01 Cancels and replaces version : 5.1

- Storage
P410+P403

- Disposal
P501

c. Further information:

Protect from sunlight, Store in a well-ventilated place

Follow achievable methods for the disposal of a substance and package.

Although classified according to EC criteria (calculated by the conventional
method), this product is exempt from labeling according to article 9.3 of
Annex 6 of Directive 67/548/EEC, 28" ATP.

3. Composition /information on ingredients

Chemical Substances CAS no EINECS no Content (%) Remark
Polyamide 66 32131-17-2 - > 57
Glass Fiber 65997-17-3 266-046-0 10
Brominated flame retardant Secret - <20
Antimony trioxide 1309-64-4 215-175-0 <10 Carcinogen Cat.2B
Other additives Secret - <3
Sum 100

4. First-aid measures

a. Inhalation:

b. Skin contact:

c. Eye contact:

d. Ingestion:

e. Major symptoms/effect of
acute and Chronic toxicity:

f. Information for emergency
measure and doctor:

Quickly move the person away from the contaminated area.
Make the affected person rest. If necessary seek medical advice.

Remove all contaminated clothing and footwear. Wash immediately and
thoroughly for a prolonged period (at least 15 minutes).In case of
inflammation (redness, irritation, ...) obtain medical attention.

Immediately rinse with plenty of running water for a prolonged period, (at
least 15 minutes) whilst keeping the eyes wide open if irritation persists,
consult a doctor.

NEVER attempt to induce vomiting. Do not give anything to drink. If
necessary seek medical advice.

No data

No data

5. Fire-fighting measures

a. Extinguishing method:
o Suitable:

All extinguishable agents can be used - water, form, powders, carbon
dioxide, sand, etc
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SAFETY DATASHEET

TECHNYL® 2413GW2 BRT Page: 3/7
Date : 2009/12/01 Version : A.01 Cancels and replaces version : 5.1
o Not suitable: None. If there is a fire close by, use suitable extinguishing agent
b. Specific hazards: Toxic vapors (halogen compounds) are released.

Combustible product, melts on heating.
Risk of fire spreading due to the flow of liquid which is already alight
c. Specific fire fighting methods:  Cool the molten products.

d. Protection of fire-fighters: Self-contained breathing apparatus

6. Accidental release measures

a. Personal precautions: Do not breathe fumes
b. Environmental precautions: This product does not present any particular risk for the environment.
c. Method for cleaning up

- Recovery: Recover the product by vacuuming/shoveling or swelling.

- Cleaning/Decontamination: Sweep

7. Handling and storage

a. HANDLING
o Suitable: Earth the equipment used to transfer the product.
o Technical measure: Does not require any specific or particular measures.
o Safe handling advice: Handle and use in accordance with good occupational hygiene and safety
practice.
b. STORAGE
o Technical measure: Does not require any specific or particular technical measures.
o Storage condition: - Away from any flames.
- Protected from humidity and bad weather conditions.
o Incompatible products: Oxidizing materials

8. Exposure controls / personal protection

a. Limit of exposure

Chemical substance ACGHI
Antimony trioxide TWA - 0.5 mg/m’
b. Engineering measures: Extract to remove vapors at their source

c. Personal protection equipments

o Respiratory: Use dust protective mask
o Eye: Wear safety goggle.
o Hand: Wear chemically protective gloves

o Body: Wear dust protective wear
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d. Work Practice Controls: Personal hygiene is an important work practice exposure control measure

and the following general measures should be taken when working with or
handling this material:

o Do not store, use, and/or consume foods, beverages, tobacco products, or cosmetics in areas where this

material is stored.

o Wash hands and face carefully before eating, drinking, using tobacco, applying cosmetics, or using the

toilet

o Wash exposed skin promptly to remove accidental splashes or contact with this material.

9. Physical and chemical properties

Surface aspect
Smell
pH
Melting range
Boiling temp.
Flash point
Vaporized rate
Inflammability.
Ignition / Exposure range
Vapor pressure
Solubility
Vapor density

. Specific gravity
n-Octanol/water distribution factor
Self ignition temp.
Degradation temp.
Viscosity
Molecular weight

S@ "0 o0 0

— X T -

oL T o 5 3

White color pellet

N/A

N/A

255~265C

N/A

350C (CC)

N/A

Product will burn under fire conditions
N/A

N/A

Insoluble in water / organic solvent
N/A

1.43

N/A

> 450°C

> 350°C

25

No evidence

10. STABILITY AND REACTIVITY

a. Stability:

b. Possibility of hazard reaction:

c. Conditions to be avoided:

d. Materials/Chemicals to be avoided:

e. Hazardous substances from
decomposition (Thermal):

Stable under normal conditions of use
Don't polymerize
Remove heat, fire, and heat sources

Oxidizing material

Bromine, Hydrobromic acid, Oxides of antimony,
Carbon oxides (CO + CO2)
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11. Toxicological information

a. Acute Eye Irritation:

b. Acute Skin Irritation:

c. Acute Respiratory Irritation:
d. Acute Inhalation Toxicity:
e. Acute Oral Toxicity:

f. Chronic Toxicity:

Not classified (by calculation according to the GHS method)
Not classified (by calculation according to the GHS method)
Not classified (by calculation according to the GHS method)
Not classified (by calculation according to the GHS method)
Not classified (by calculation according to the GHS method)

No test data found for product.

12. Ecological information

a. Mobility

o Precipitation:

o Expected behavior of the product:
b. Biodegradability

o Ultimate aerobic biodegradability:
c. Bioaccumulation

o Octanol/Water partition coefficient:

d. Eco-toxicity
o Effect on the aquatic environment;

Slightly soluble product, readily forms deposits.
Ultimate destination of the product: SOIL and SEDIMENT.

Not biodegradable (internal evaluation)

Not potentially bioaccumulable (internal evaluation)

Due to its physical state, this product does not have any known
adverse effect on the aquatic organism

13. Disposal considerations

a. Residue from product
o Destruction/Disposal:

o Non recycled product:

b. NOTE:

Recycle the material as far as possible. If it proves necessary to grind
the product in order to recycle it, take all necessary precautions to
prevent the formation and spread of dust.

May be disposed of with non hazardous industrial waste. Incinerate at
a licensed installation.
Dispose of in accordance with relevant local regulations.

The user's attention is drawn to the possible existence of local
regulations regarding disposal

14. Transport information

a. International regulations

o Rail/road (RID/ADR):
o Sea (IMO/IMDG):

NOT restricted
NOT restricted
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o Air (ICAO-IATA):
b. NOTE:

NOT restricted

The above regulatory prescriptions are those valid on the date of
publication of this sheet. Given the possible evolution of transport
regulations for hazardous materials, it would be advisable to check
their validity with your sales office.

15. Reqgulatory information

a. Labeling:
o Korea regulations:

o EC regulations:

b. R Phases:
c. S Phases:
d. Further data:

e. Further information:
f. NOTE:

Mandatory labeling (self-classification) of hazardous preparations:
NOT APPLICABLE

Mandatory labeling (self-classification) of hazardous preparations:
NOT APPLICABLE
R40: Limited evidence for carcinogen

S2, S13, S36/37/39

Although classified according to EC criteria (calculated by
conventional method), this product is exempt from labeling according
to article 9.3 of Annex 6 of Directive 67/548/EEC, 28th ATP.

Packing confirms to Directive 94/62/EEC et to Decree 98-638.

The regulatory information given above only indicators the principle
regulations specifically applicable to the product described in the
Safety Data Sheet. The user's attention is drawn to the possible
existence of additional provisions which complete these regulations.
Refer to all applicable national, international and local regulations or
provisions.

16. Other information

a. Uses

o Prohibited use:
o Registration numbers:

b. Update:

For special application e.g. in medicine, surgery, or the food industry,
obtain further information form the manufacturer.

The polymers are not listed in the EINECS inventory. All the
constituent of this preparation are registered in EINECS inventory.

This sheet was updated (below paragraph was changed) to meet
KOREA Government law and GHS guidelines.

2. Hazard identification

3. Composition / information on ingredients
4. First-aid measures

8. Exposure controls / personal protection
9. Physical and chemical properties

11. Toxicological information

12. Ecological information
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13. Disposal considerations
15. Regulatory information

This safety data sheet should be used in conjunction with technical sheets. It does not replace them. The Information
given is based on our knowledge of this product, at the time of publication. It is given in good faith. The attention of the
user is drawn to the possible risks incurred by using the product for any other purpose other than that for which it was
intended. This does not in any way excuse the user from knowing and applying all the regulations governing his activity. It
is the sole responsibility of the user to take all precautions required in handling the products. The aim of the mandatory
regulations mentioned is to help the user to fulfill his obligations regarding the use of hazardous products. This information
is not exhaustive. This does not exonerate the user from ensuring that regal obligations, other than those mentioned,
relating to the use and storage of the products, do not exist. This is solely his responsibility
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@ LG Chem

Version: R0001.0001

MATERIAL SAFETY DATA SHEET Date of issue: 2014-09-02

Revision date: 2014-09-02

DGN1001BF Change List:

1. IDENTIFICATION

A. Product name
- DGN1001BF

B. Recommended use and restriction on use

- General use
- Restriction on use

C. Manufacturer / Supplier /
o Manufacturer information
- Company name
- Address
- Dept.
- Telephone number

- Emergency telephone
number
- Fax number

- E-mail address

: Not available
: Not available

Distributor information

1 LG Chem, Ltd.

: 99, Seokam-ro, lksan-si, Jeonbuk, 570-350, Korea
: EP Technology Team

: 82-63-830-4101

: 82-63-830-4101

: 82-63-830-4809

o Supplier/Distributer information

- Company name

- Address

- Dept.

- Telephone number

- Emergency telephone
number
- Fax number

- E-mail address

: LG Chem, Ltd.

: LG Twin Towers 128, Yeoui-daero, Yeongdeungpo-gu, Seoul, 150-721, Korea
: EP Division

: 82-2-3773-3517

: 82-2-3773-7983
: webmaster@Igchem.com

2. HAZARD IDENTIFICATION

A. GHS Classification

- Skin corrosion/irritation : Category2

- Serious eye damage/irritation

: Category?2

- Specific target organ toxicity(Single exposure) : Category3(Respiratory tract irritation)

B. GHS label elements

o Hazard symbols

o Signal words
- Warning

o Hazard statements

- H315 Causes skin irritation

- H319 Causes serious eye irritation

- H335 May cause respiratory irritation.

o Precautionary statements
1) Prevention

- P261 Avoid breathing dust/fume/gas/mist/vapours/spray.
- P264 Wash hands thoroughly after handling.
- P271 Use only outdoors or in a well-ventilated area.
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- P280 Wear protective gloves/protective clothing/eye protection/face protection.
2) Response
- P302+P352 IF ON SKIN: Wash with plenty of soap and water.
- P304+P340 IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for breathing.

- P305+P351+P338 IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to do.
Continue rinsing.

- P312 Call a POISON CENTER or doctor/physician if you feel unwell.
- P321 Specific treatment
- P332+P313 If skin irritation occurs: Get medical advice/attention.
- P337+P313 If eye irritation persists: Get medical advice/attention.
- P362 Take off contaminated clothing and wash before reuse.
3) Storage
- P403+P233 Store in a well-ventilated place. Keep container tightly closed.
- P405 Store locked up.
4) Disposal
- P501 Dispose of contents/container in accordance with local/regional/national/international regulation

C. Other hazards which do not result in classification : (NFPA Classification)

o NFPA grade (0 ~ 4 level)
- Health : 2, Flammability : 0, Reactivity : 0

3. COMPOSITION/INFORMATION ON INGREDIENTS

Chemical Name Trade names and Synonyms CAS No. Content(%)
Poly[imino(1,6-dioxo-1,6-hexanediyl)imino-1,6- - 32131-17-2 70~80
Poly[imino(1-oxo-1,6-hexanediyl)] Polycaprolactam 25038-54-4 15~25

1,3,5-Triazine-2,4,6(1H,3H,5H)-trione compd. with 1,3,5-
triazine-2,4,6-triamine (1:1)
Others - - <5

37640-57-6 5~15

4. FIRST AID MEASURES

A. Eye contact
- Do not rub your eyes.
- Immediately flush eyes with plenty of water for at least 15minutes and call a doctor/physician.
- Get medical attention immediately.
- Go to the hospital immediately if symptoms(flare, irritate) occur.
- Remove contact lenses if worn.

B. Skin contact
- Flush skin with plenty of wter for at least 15 minutes while removing contaminated clothing and shoes.
- Laundering enough contaminated clothing before reuse.
- Get medical attention immediately.
- Go to the hospital immediately if symptoms(flare, irritate) occur.
- Wash thoroughly after handling.

C. Inhalation contact
- When exposed to large amounts of steam and mist, move to fresh air.
- Take specific treatment if needed.
- Get medical attention immediately.

D. Ingestion contact
- About whether | should induce vomiting Take the advice of a doctor.
- Rinse your mouth with water immediately.
- Get medical attention immediately.

E. Delayed and immediate effects and also chronic effects from short and long term exposure
- Not available
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F. Notes to physician
- Notify medical personnel of contaminated situations and have them take appropriate protective measures.

5. FIREFIGHTING MEASURES

A. Suitable (Unsuitable) extinguishing media
- Dry chemical, carbon dioxide, regular foam extinguishing agent, spray
- Avoid use of water jet for extinguishing

B. Specific hazards arising from the chemical
- Not available

C. Special protective actions for firefighters
- Withdraw immediately in case of rising sound from venting safety devices or discoloration of tank.
- Using a unattended and water devices in case of large fire and leave alone to burn if you do not imperative.
- Avoid inhalation of materials or combustion by-products.
- Do not access if the tank on fire.
- Use appropriate extinguishing measure suitable for surrounding fire.
- Keep containers cool with water spray.

6. ACCIDENTAL RELEASE MEASURES

A. Personal precautions, protective equipment and emergency procedures
- Wear proper personal protective apparatus as indicated in Section 8 and avoid skin contact and inhalation.
- Ventilate closed spaces before entering.
- Do not touch spilled material. Stop leak if you can do it without risk.
- Handling the damaged containers or spilled material after wearing protective equipment.
- Avoid skin contact and inhalation.

B. Environmental precautions
- Prevent runoff and contact with waterways, drains or sewers.
- If large amounts have been spilled, inform the relevant authorities.

C. Methods and materials for containment and cleaning up
- Large spill : Stay upwind and keep out of low areas. Dike for later disposal.
- Notification to central government, local government. When emissions at least of the standard amount
- Dispose of waste in accordance with local regulation.
- Appropriate container for disposal of spilled material collected.
- Small liquid state spills: Appropriate container for disposal of spilled material collected.
- For disposal of spilled material in appropriate containers collected and clear surface.

7. HANDLING AND STORAGE

A. Precautions for safe handling
- Avoid direct physical contact.
- Since emptied containers retain product residue(vapor, liquid, solid) follow all MSDS and label warnings even after container is emptied.
- Comply with all applicable laws and regulations for handling
- Dealing only with a well-ventilated place.

B. Conditions for safe storage, including any incompatibilities
- Save in cool, dry and well ventilated place.
- Do not apply direct heat.
- Do not apply any physical shock to container.
- Keep in the original container.
- Prevent static electricity and keep away from combustible materials or heat sources.
- Collected them in sealed containers.
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8. EXPOSURE CONTROLS/PERSONAL PROTECTION

A. Exposure limits
o ACGIH TLV
- Not available

B. Engineering controls

- A system of local and/or general exhaust is recommended to keep employee exposures above the Exposure Limits. Local exhaust ventilation is
generally preferred because it can control the emissions of the contaminant at its source, preventing dispersion of it into the general work area. The
use of local exhaust ventilation is recommended to control emissions near the source.

C. Personal protective equipment
o Respiratory protection
- Under conditions of frequent use or heavy exposure, Respiratory protection may be needed.
- Respiratory protection is ranked in order from minimum to maximum.
- Consider warning properties before use.
- Dust, mist, fume-purifying respiratory protection
- Any air-purifying respirator with a corpuscle filter of high efficiency
- Any respiratory protection with a electromotion fan(for dust, mist, fume-purifying)
- Self-contained breathing apparatus with a corpuscle filter of high efficiency

- For Unknown Concentration or Immediately Dangerous to Life or Health : Any supplied-air respirator with full facepiece and operated in a
pressure-demand or other positive-pressure mode in combination with a separate escape supply. Any self-contained breathing apparatus with a
full facepiece.

o Eye protection
- Wear primary eye protection such as splash resistant safety goggles with a secondary protection face shield.
- Provide an emergency eye wash station and quick drench shower in the immediate work area.
o Hand protection
- Wear appropriate glove.
o SKin protection
- Wear appropriate clothing.
o Others
- Not available

9. PHYSICAL AND CHEMICAL PROPERTIES

A. Appearance

- Appearance Solid(Pellets)

- Color Not available
B. Odor Not available
C. Odor threshold Not available
D. pH Not available
E. Melting point/Freezing point 260
F. Initial Boiling Point/Boiling Ranges Not available
G. Flash point Not available
H. Evaporation rate Not available
1. Flammability(solid, gas) Not available
J. Upper/Lower Flammability or explosive limits Not available
K. Vapour pressure Not available
L. Solubility Not available
M. Vapour density Not available
N. Specific gravity Not available
O. Partition coefficient of n-octanol/water Not available
P. Autoignition temperature Not available
Q. Decomposition temperature Not available
R. Viscosity Not available
S. Molecular weight Not available
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10. STABILITY AND REACTIVITY

A. Chemical stability
- This material is stable under recommended storage and handling conditions.

B. Possibility of hazardous reactions
- Hazardous Polymerization will not occur.

C. Conditions to avoid
- Avoid contact with incompatible materials and condition.
- Avoid : Accumulation of electrostatic charges, Heating, Flames and hot surfaces

D. Incompatible materials
- Not available

E. Hazardous decomposition products
- May emit flammable vapour if involved in fire.

11. TOXICOLOGICAL INFORMATION

A. Information on the likely routes of exposure
o (Respiratory tracts)
- May cause respiratory irritation.
o (Oral)
- Not available
o (Eye-Skin)
- Causes serious eye irritation
- Causes skin irritation

B. Delayed and immediate effects and also chronic effects from short and long term exposure
o Acute toxicity
*Oral
- [1,3,5-Triazine-2,4,6(1H,3H,5H)-trione compd. with 1,3,5-triazine-2,4,6-triamine (1:1)] : LD50 = 2500 mg/kg Rat
* Dermal
- [1,3,5-Triazine-2,4,6(1H,3H,5H)-trione compd. with 1,3,5-triazine-2,4,6-triamine (1:1)] : LD50 = 5520 mg/kg Rat
* Inhalation
- [Poly[imino(1,6-dioxo-1,6-hexanediyl)imino-1,6-hexanediyl]] : LC50 7.26 mg/t 4 hr Rat
- [Poly[imino(1-ox0-1,6-hexanediyl)]] : LC50 0.011 mg/L Mouse
o SKin corrosion/irritation
- Causes skin irritation
o Serious eye damage/irritation
- Causes serious eye irritation
o Respiratory sensitization
- Not available
o SKin sensitization
- Not available
o Carcinogenicity
*1ARC
- [Poly[imino(1-ox0-1,6-hexanediyl)]] : Group 3
* OSHA
- Not available
*ACGIH
- Not available
*NTP
- Not available
*EUCLP
- Not available

o Germ cell mutagenicity
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- Not available
o Reproductive toxicity
- Not available
o STOT-single exposure
- May cause respiratory irritation.
o STOT-repeated exposure
- Not available
o Aspiration hazard
- Not available

12. ECOLOGICAL INFORMATION

A. Ecotoxicity
o Fish
- [1,3,5-Triazine-2,4,6(1H,3H,5H)-trione compd. with 1,3,5-triazine-2,4,6-triamine (1:1)] : LC50 = 25042.387 mg/t 96 hr
o Crustaceans
- [1,3,5-Triazine-2,4,6(1H,3H,5H)-trione compd. with 1,3,5-triazine-2,4,6-triamine (1:1)] : LC50 = 40.299 mg/C 48 hr
o Algae
- [1,3,5-Triazine-2,4,6(1H,3H,5H)-trione compd. with 1,3,5-triazine-2,4,6-triamine (1:1)] : EC50 = 11.563 mg/C 96 hr

B. Persistence and degradability
o Persistence
- [1,3,5-Triazine-2,4,6(1H,3H,5H)-trione compd. with 1,3,5-triazine-2,4,6-triamine (1:1)] : log Kow = -1.37
o Degradability
- Not available

C. Bioaccumulative potential
o Bioaccumulative potential
- [1,3,5-Triazine-2,4,6(1H,3H,5H)-trione compd. with 1,3,5-triazine-2,4,6-triamine (1:1)] : BCF =3
o Biodegration
- Not available

D. Mobility in soil
- Not available

E. Other adverse effects
- Not available

13. DISPOSAL CONSIDERATIONS

A. Disposal methods
- Since more than two kinds of designaed waste is mixed, it is difficult to treat seperatly, then can be reduction or stabilization by incineration or
similar process.
- If water separation is possible, pre-process with Water separation process.

- Dispose by incineration.

B. Special precautions for disposal

- The user of this product must disposal by oneself or entrust to waste disposer or person who other’s waste recycle and dispose, person who
establish and operate waste disposal facilities.

- Dispose of waste in accordance with all applicable laws and regulations.

14. TRANSPORT INFORMATION

A. UN number, (IMDG)
- Not available

B. Proper shipping name
- Not available
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C. IMDG Class
- Not available

D. IMDG Packing group
- Not available

E. Marine pollutant
- Not applicable

F. Special precautions for user related to transport or transportation measures
- Local transport follows in accordance with Dangerous goods Safety Management Law.
- Package and transport follow in accordance with Department of Transportation (DOT) and other regulatory agency requirements.
- EmS FIRE SCHEDULE : Not available
- EmS SPILLAGE SCHEDULE : Not available

15. REGULATORY INFORMATION

A. National and/or international regulatory information
o POPs Management Law
- Not applicable
o Information of EU Classification
* Classification
- Not applicable
* Risk Phrases
- Not applicable
* Safety Phrase
- Not applicable
o U.S. Federal regulations
* OSHA PROCESS SAFETY (29CFR1910.119)
- Not applicable
* CERCLA Section 103 (40CFR302.4)
- Not applicable
* EPCRA Section 302 (40CFR355.30)
- Not applicable
* EPCRA Section 304 (40CFR355.40)
- Not applicable
* EPCRA Section 313 (40CFR372.65)
- Not applicable
o Rotterdam Convention listed ingredients
- Not applicable
o Stockholm Convention listed ingredients
- Not applicable
© Montreal Protocol listed ingredients
- Not applicable

16. OTHER INFORMATION

A. Reference

- The information contained herein is believed to be accurate. It is provided independently of any sale of the product for purpose of hazard
communication. It is not intended to constitute performance information concerning the product. No express warranty, or implied warranty of
merchantability or fitness for a particular purpose is made with respect to the product or the information contained herein.

- This Safety Data Sheet was compiled with data and information from the following sources: KOSHA, NITE, ESIS, NLM, SIDS, IPCS

B. Issue date
- 2014-09-02

C. Revision number and Last date revised
- 2 times, 2014-09-02



8/8

D. Other
- This MSDS is prepared according to the Globally Harmonized System (GHS).
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1. Product and company identification

a. Product Name:

b. Usage and Restriction
o Recommended usage:
o Restriction:

c. Maker/Supplier/Distributor
o Maker:
o Address:
o Emergency Number:
o Responsible:

TECHNYL® 2413GW2 RED

Injection molding (Semi-processed products)
Industrial use only

RHODIA POLYAMIDE Co., LTD

3F Kangnam B/D, 1321-1, Seocho-Dong, Seocho-Gu, Seoul, KOREA
+82 52 231 0900 / +82 2 2108 4901

PS team

2. Hazard identification

a. Hazard classification
- Antimony trioxide

b. Hazard statement:
o Pictogram:

o Signal Word:

o Hazard Statement:
H351
H372
H412

o Precautionary statement
- Prevention
P202
P260
P264
P270
P273
P280
P284
- Response
P302+P352
P301+P330+P331
P305+P351+P338

P332+P313

Carcinogenicity: IARC Category 2B

Target Organ Systemic Toxicity (1 time): Category 1 (Heart)

Target organ systemic toxicity (1 time): Category 2 (Respiratory organs)
Target organ systemic toxicity (Repeated):Category 1 (Respiratory organs)

Not classified

Warning

Suspected of causing cancer
Causes damage to organs through prolonged or repeated exposure
Harmful to aquatic life with long lasting effects

Do not handle until all safety precautions have been read and understood.
Do not breathe dust/fume/gas/mist/vapors/spray.

Wash hands thoroughly after handling

Do not eat, drink or smoke when using this product.

Avoid release to the environment.

Wear protective gloves/protective clothing/eye protection/face protection
Wear respiratory protection.

IF ON SKIN: Wash with plenty of soap and water.
IF SWALLOWED: Rinse mouth. Do NOT induce vomiting

IF IN EYES: Rinse cautiously with water for several minutes.
Remove contact lenses, if present.

IF skin irritation occurs: Get medical advice/ attention
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- Storage
P410+P403 Protect from sunlight, Store in a well-ventilated place
- Disposal
P501 Follow achievable methods for the disposal of a substance and package.
c. Further information: Although classified according to EC criteria (calculated by the conventional

method), this product is exempt from labeling according to article 9.3 of
Annex 6 of Directive 67/548/EEC, 28" ATP.

3. Composition / information on ingredients

Chemical Substances CAS no EINECS no Content (%) Remark
Polyamide 66 32131-17-2 - > 57
Glass Fiber 65997-17-3 266-046-0 10
Brominated flame retardant Secret - <20
Antimony trioxide 1309-64-4 215-175-0 <10 Carcinogen Cat.2B
Other additives Secret - <3
Sum 100

4. First-aid measures
a. Inhalation: Quickly move the person away from the contaminated area.
Make the affected person rest. If necessary seek medical advice.

b. Skin contact: Remove all contaminated clothing and footwear. Wash immediately and
thoroughly for a prolonged period (at least 15 minutes).In case of
inflammation (redness, irritation, ...) obtain medical attention.

c. Eye contact: Immediately rinse with plenty of running water for a prolonged period, (at
least 15 minutes) whilst keeping the eyes wide open if irritation persists,
consult a doctor.

d. Ingestion: NEVER attempt to induce vomiting. Do not give anything to drink. If
necessary seek medical advice.

e. Major symptoms/effect of
acute and Chronic toxicity: No data

f. Information for emergency
measure and doctor: No data

5. Fire-fighting measures

a. Extinguishing method:
o Suitable: All extinguishable agents can be used - water, form, powders, carbon
dioxide, sand, etc
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o Not suitable: None. If there is a fire close by, use suitable extinguishing agent
b. Specific hazards: Toxic vapors (halogen compounds) are released.

Combustible product, melts on heating.
Risk of fire spreading due to the flow of liquid which is already alight
c. Specific fire fighting methods:  Cool the molten products.

d. Protection of fire-fighters: Self-contained breathing apparatus

6. Accidental release measures

a. Personal precautions: Do not breathe fumes
b. Environmental precautions: This product does not present any particular risk for the environment.
c. Method for cleaning up

- Recovery: Recover the product by vacuuming/shoveling or swelling.

- Cleaning/Decontamination: Sweep

7. Handling and storage

a. HANDLING
o Suitable: Earth the equipment used to transfer the product.
o Technical measure: Does not require any specific or particular measures.
o Safe handling advice: Handle and use in accordance with good occupational hygiene and safety
practice.
b. STORAGE
o Technical measure: Does not require any specific or particular technical measures.
o Storage condition: - Away from any flames.
- Protected from humidity and bad weather conditions.
o Incompatible products: Oxidizing materials

8. Exposure controls / personal protection

a. Limit of exposure

Chemical substance ACGHI
Antimony trioxide TWA - 0.5 mg/m’
b. Engineering measures: Extract to remove vapors at their source

c. Personal protection equipments

o Respiratory: Use dust protective mask
o Eye: Wear safety goggle.
o Hand: Wear chemically protective gloves

o Body: Wear dust protective wear
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d. Work Practice Controls: Personal hygiene is an important work practice exposure control measure

and the following general measures should be taken when working with or
handling this material:

o Do not store, use, and/or consume foods, beverages, tobacco products, or cosmetics in areas where this

material is stored.

o Wash hands and face carefully before eating, drinking, using tobacco, applying cosmetics, or using the

toilet

o Wash exposed skin promptly to remove accidental splashes or contact with this material.

9. Physical and chemical properties

Surface aspect
Smell

pH

Melting range
Boiling temp.
Flash point
Vaporized rate

S@ "0 o0 0

Inflammability.

Ignition / Exposure range
Vapor pressure
Solubility
Vapor density
. Specific gravity
n-Octanol/water distribution factor
Self ignition temp.
Degradation temp.
Viscosity
Molecular weight

oL T o 5 3

RED color pellet

N/A

N/A

255~265C

N/A

350C (CC)

N/A

Product will burn under fire conditions
N/A

N/A

Insoluble in water / organic solvent
N/A

1.43

N/A

> 450°C

> 350°C

25

No evidence

10. STABILITY AND REACTIVITY

a. Stability:

b. Possibility of hazard reaction:

c. Conditions to be avoided:

d. Materials/Chemicals to be avoided:

e. Hazardous substances from
decomposition (Thermal):

Stable under normal conditions of use
Don't polymerize
Remove heat, fire, and heat sources

Oxidizing material

Bromine, Hydrobromic acid, Oxides of antimony,
Carbon oxides (CO + CO2)
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11. Toxicological information

a. Acute Eye Irritation:

b. Acute Skin Irritation:

c. Acute Respiratory Irritation:
d. Acute Inhalation Toxicity:
e. Acute Oral Toxicity:

f. Chronic Toxicity:

Not classified (by calculation according to the GHS method)
Not classified (by calculation according to the GHS method)
Not classified (by calculation according to the GHS method)
Not classified (by calculation according to the GHS method)
Not classified (by calculation according to the GHS method)

No test data found for product.

12. Ecological information

a. Mobility

o Precipitation:

o Expected behavior of the product:
b. Biodegradability

o Ultimate aerobic biodegradability:
c. Bioaccumulation

o Octanol/Water partition coefficient:

d. Eco-toxicity
o Effect on the aquatic environment;

Slightly soluble product, readily forms deposits.
Ultimate destination of the product: SOIL and SEDIMENT.

Not biodegradable (internal evaluation)

Not potentially bioaccumulable (internal evaluation)

Due to its physical state, this product does not have any known
adverse effect on the aquatic organism

13. Disposal considerations

a. Residue from product
o Destruction/Disposal:

o Non recycled product:

b. NOTE:

Recycle the material as far as possible. If it proves necessary to grind
the product in order to recycle it, take all necessary precautions to
prevent the formation and spread of dust.

May be disposed of with non hazardous industrial waste. Incinerate at
a licensed installation.
Dispose of in accordance with relevant local regulations.

The user's attention is drawn to the possible existence of local
regulations regarding disposal

14. Transport information

a. International regulations

o Rail/road (RID/ADR):
o Sea (IMO/IMDG):

NOT restricted
NOT restricted
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o Air (ICAO-IATA):
b. NOTE:

NOT restricted

The above regulatory prescriptions are those valid on the date of
publication of this sheet. Given the possible evolution of transport
regulations for hazardous materials, it would be advisable to check
their validity with your sales office.

15. Reqgulatory information

a. Labeling:
o Korea regulations:

o EC regulations:

b. R Phases:
c. S Phases:
d. Further data:

e. Further information:
f. NOTE:

Mandatory labeling (self-classification) of hazardous preparations:
NOT APPLICABLE

Mandatory labeling (self-classification) of hazardous preparations:
NOT APPLICABLE
R40: Limited evidence for carcinogen

S2, S13, S36/37/39

Although classified according to EC criteria (calculated by
conventional method), this product is exempt from labeling according
to article 9.3 of Annex 6 of Directive 67/548/EEC, 28th ATP.

Packing confirms to Directive 94/62/EEC et to Decree 98-638.

The regulatory information given above only indicators the principle
regulations specifically applicable to the product described in the
Safety Data Sheet. The user's attention is drawn to the possible
existence of additional provisions which complete these regulations.
Refer to all applicable national, international and local regulations or
provisions.

16. Other information

a. Uses

o Prohibited use:
o Registration numbers:

b. Update:

For special application e.g. in medicine, surgery, or the food industry,
obtain further information form the manufacturer.

The polymers are not listed in the EINECS inventory. All the
constituent of this preparation are registered in EINECS inventory.

This sheet was updated (below paragraph was changed) to meet
KOREA Government law and GHS guidelines.

2. Hazard identification

3. Composition / information on ingredients
4. First-aid measures

8. Exposure controls / personal protection
9. Physical and chemical properties

11. Toxicological information

12. Ecological information
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13. Disposal considerations
15. Regulatory information

This safety data sheet should be used in conjunction with technical sheets. It does not replace them. The Information
given is based on our knowledge of this product, at the time of publication. It is given in good faith. The attention of the
user is drawn to the possible risks incurred by using the product for any other purpose other than that for which it was
intended. This does not in any way excuse the user from knowing and applying all the regulations governing his activity. It
is the sole responsibility of the user to take all precautions required in handling the products. The aim of the mandatory
regulations mentioned is to help the user to fulfill his obligations regarding the use of hazardous products. This information
is not exhaustive. This does not exonerate the user from ensuring that regal obligations, other than those mentioned,
relating to the use and storage of the products, do not exist. This is solely his responsibility
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MSDS
(MATERIAL SAFETY DATA SHEET)

Control No

MSDS-PS-ENG-
005

Date Issued

JUNE 29th,2013

Revision No

4 (GHS)

Product Names Brass Strip, Bar, Wire, Coin

SECTION 1

Product and company identification

a. Product Name

Iltem Names

b. Recommended use and restrictions on use

Iltem recommended use

Item restrictions on use

c. Manufacturer/Supplier/Distributor Information

Company’s Name
Company’s Address

Phone / Fax Number

Copper & Brass Strip, Bar, Wire, Coin

€2500, C2600, C2680, C2700, C2720, C2730, C2800, C2801 (Contain : Tin plating material)

Electricity, Drawing, Decoration, Coin, Other Parts

No data

POONGSAN CORPORATION Ulsan Plant
94, Sanam-ro, Onsan —eup, Ulju—gun, Ulsan, Korea

+82-52-231-9114 / +82-52-231-9400

SECTION 2

Harmfulness - riskiness

a. Classification of harmfulness and riskiness

b. GHS labels, including precautionary statements

Hazard Symbols

Acute toxicity(oral) : classification 3

Specific Target Organ Toxicity (Single Exposure) : classification 3-respiratory tract irritation
Specific Target Organ Toxicity (Repeated Exposure) : classification 1

Acute aquatic toxicity: classification 1

Chronic aquatic toxicity : classification 1

S : )

Signal word

Statements

Health Hazards

H301 Toxic if swallowed

H335 May cause respiratory irritation
H372 Causes damage to organs through prolonged or repeated exposure

H400 Very toxic to aquatic life
H410 Very toxic to aquatic life with long lasting effects

Precautionary statements

P260 Do not breathe dust/fume/gas/mist/vapos/spray.

Prevention P264 Wash ... thoroughly after handling
P270 Do not eat, drink or smoke when using this product.
P301+P310 If swallowed: Immediately call a poison center or doctor/physician.
P304+P340 If inhaled: Remove victim to fresh air and keep at rest in a position comfortable
Response for breathing.
P312 Call a poison center or doctor/physician if you feel unwell
P314 Get medical advice/attention if you feel unwell
Storage P403+P223 Store in a well-ventilated place.
Disposal P501 Dispose of contents/container to Waste Management Act

WWW.DOOI’IgSB.l’l.CO.kI‘
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c. Other hazards which do not result in classification(NFPA)

Division Health Fire Reactivity
Copper 2 3 0
Zinc 1 1 1
SECTION 3 Composition/Information on ingredients
Component Synonyms CAS number Content (%)
Copper - 7440-50-8 60.1-72.5
Zinc - 7440-66-6 27.5-39.9
SECTION4 First aid measures

Flush eyes immediately with fresh water for at least 15 minutes while holding the eyelids open.
a. Eye contact
If the chemicals is entering the eyes, immediately should receive the examination and treatment.

remove the chemicals immediately with soap and water for at the least 15minutes.
b. Skin contact
If skin irritation persists or a rash develops as a result of excessive contact, see a doctor.

Give artificial respiration if victim is not breathing.
c. Inhalation
avoid away from area of a risk.

If person is unconscious, do not feed anything and do not induce vomit.

If person is vomiting spontaneously, Head place lower than hips in order to avoid possibility of
d. Ingestion inspiration in the lungs.

If unconscious, turn head to side to prevent airway obstruction.

contact the emergency medical treatment organization and evacuate immediately to the hospital.

consider gastric lavage when ingested chemicals.

e. Indication of immediate medical If breathing is difficult, give oxygen and continue to monitor

attention and notes for physician
antidote(copper) : potassium, natrium, edetate/glucose, intravenous administration ; penicillamine,

oral administration

SECTION 5 Fire—fighting measures

a. Suitable (and unsuitable) extinguishing media

Suitable Dolomite, dry chemical powder for metal fire, sand, graphite, soda ash, sodium chloride, lime
unsuitable Foam extinguisher, Water
Large fire No data

b. Specific hazards arising from the chemical

Toxicant from combustion Zinc oxide

Fire and Explosion Hazards in case of general conditions, you can ignore fire and explosion.

but mixture of dust and air may have explosion or ignition.

c. Special protective equipment and precautions for fire—fighters

Protective equipment Protective clothing

Prevent people unconcerned from getting close to risk area, isolate and must prohibit approach.
use appropriate extinguishing agent in surrounding fire.

Prevention measure
Avoid inhalation of combustion products

Avoid direct contact with the water

WWW.DOOl’lgS&l’l.CO.kI‘
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SECTION 6 Accidental release measures

A. For personal precautions, protective

. Avoiding direct contact, wear suitable protective equipment.
equipment and emergency procedures

B. Environmental precautions and protective procedures

Air No data

Soil Dispose of leaked substances what put into a suitable container.

Please be Collected using vacuum pump.

absorb leaked substance with activated carbon.
Water

accumulated substance in activated carbon must be handled after inpour at waste water
disposal plant using hose.

C. Methods and materials for containment and cleaning up

Please be collected in a suitable container leak substance.
Small leak implement cleaning by only those who have been trained about riskiness of leaked substance.
Avoid direct contact with the water and leaked substance.

Please notify the contents of the discharge to state and local government agencies when the

Large leak recommended dose or more.

SECTION 7 Handling and storage
prevent a dust's creation and spread.

A. Precautions for safe handling residue in the container is dangerous, so dispose of container in accordance with safety
instruction.
Please avoid contact with oxidizing substances.

B. Conditions for safe storage (including any Be stored in a cool and dry place.

incompatibilities) please use and store in accordance with given laws from Government departments and local
governments.

SECTION 8 Exposure controls & personal protection

A. Control parameters(e.g. occupational exposure limit values, biological limit values)

KOSHA
c Copper(Dusts and mists, as Cu) TWA - 1mg/m" ,Copper(Dusts and mists, as Cu) STEL - 2mg/m’
opper Copper(Fume)TWA - 0.1mg/m’
Zinc No data
ACGIH
TWA 0.2 mg/m’, 1 mg/m’
Copper
Copper(Fume), Copper(Dusts and mists, as Cu)
Zinc Not applicable
Biological exposure limits No data

B. Appropriate engineering controls

If the chemicals is a risk of explosion, Install ventilator equipped with explosion proof system.

Engineering management ) ) - ) s )
g g g install ventilator (local ventilation system, etc) and wind speed must maintain appropriately.

C. Personal protective equipment

Respiratory protection respiratory protection is unnecessary in general state, If dust or fumes are generated, use only
respiratory equipment certified by KOSHA.

Eye protection Install the emergency washing facilities so that workers use easily.
You must use safety glasses to protect your eyes from dust or fumes.

Hands protection You must use safety gloves to avoid direct contact.

Body protection If there is exposed skin directly, you must wear protective clothing to protect your skin.
WWW.poongsarn.co.Kr
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SECTION 9

Physical and chemical properties

a. appearance
physical state
color

b. Odor

c. Odor threshold

d. pH

e. Meting point/freezing point

f. Initial boiling point and boiling range

g. Flash point

h. Evaporation rate:

i. Flammability (solid, gas):

j. Upper/lower flammability or explosive limits No data
Solid k. Vapor pressure No data
Yellow |. Solubility (Insoluble)
Odorless m. Vapor density No data
No data n. Relative density 8.47
No data o. Partition coefficient: n—octanol/water
1,045 C p. Auto—ignition temperature No data
q. Decomposition temperature No data
No data r. Viscosity No data
No data s. Molecular mass

No data

SECTION 10

Stability and reactivity

a. Chemical stability and possibility of hazardous

reactions

it is stabilized in the room temperature and normal pressure.
no polymerization.
minute particle(zinc) may react with water.

b. Conditions to avoid

Inhibit dust creation.
Avoid heat, flames, sparks and other of ignition source.
Be stored in dry place.

c. Materials to avoid

Incompatible materials : acid, base, metal, oxidizer, reducer, halogen—carbon compound,
metallic salts, halogen, combustibles, amine, metallic oxide.

d. Hazardous decomposition products

Pyrolysate : decompositon materials, etc.

SECTION 11

Toxicological information

a. Information on the likely routes of exposure

routes of exposure

Oral/Inhalation : respiratory inhalation or ingestion of dust,mist,nume
Absorption : absorption of skin or eyeball of dust,mist,hume

b. Information on the likely routes of exposure

Acute toxic
Oral LD50 237 mg/kg Rat(zinc)
Dermal No data
Inhalation No data

Skin corrosive/irritant

Human body/Unstimulated(zinc)

Serious eye damage/eye irritation No data
Respiratory sensitization No data
Skin sensitization No data
Carcinogenicity
Occupation Safety and Health Acts No data
Ministry of Labor Notice No data
IARC No data
OSHA No data
ACGIH No data
NTP No data WWW.poongsan.co.kr
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Germ Cell Mutagenicity No data
Reproductive toxicity No data
(Ss?remsgz(;)t(?)fgrgggan toxicity Hume stimulate the upper airway (Copper)
2222212;222;2&?;” toxicity Cause liver damage in people(Copper)
Aspiration hazard No data
SECTION 12 Ecological Information
a. Aquatic and terrestrial ecotoxicity
Fish
Copper LC50 0.37 mg/¢ 96 hr
Zinc LC|5()) 0.24 mg/¢ 96 hr Oncorhynchus mykiss (ecotoxicity is only applicable to water-soluble zinc
salt.
Crustacea
Copper EC50 0.0318 mg/¢ 48 hr
Zinc LC50 0.12 mg/£ 48 hr Ceriodaphnia dubia (0.12mg/£(101-162))
Algea
Copper LC50 0.092 mg/4 15 hr
Zinc No data
b. Persistence and degradability
Persistence
Copper log Kow —0.57 (estimation)
Zinc log Kow -0.47
Degradability No data
c. Bioaccumulative potential
Biodegradability
Copper BCF 5830
Zinc (bioaccumulation : 7100 #m 2Hour BCFD (Residue) duckweed 3.06 xm)
Bioaccumulation
Copper No data
Zinc (Can not test use of biodegradable)
d. Mobility in soil No data
e. Other adverse effects No data

SECTION 13

Disposal considerations

a. Disposal method

Classify and dispose of waste in accordance with Waste Control Act and characteristic.
Please entrust with company licensed in accordance with Wastes Control Act.

b. Disposal precaution

Please comply with the standard and methods about waste's collection,transportation, storage,
handling specified by Waste Control Act.

SECTION 14

Transport information

a. UN number

Copper

3089

Zinc

1436

b. UN proper shipping name

Not applicable www.poongsan.co.kr
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c. Transport hazard class

POONGSAN CORP.

Copper 41
Zinc 4.3
d. Packing group, if applicable
Copper Il
Zinc I
e. Environmental hazards No data
f. Special precautions for user
Emergency management type of fire
Copper F-G
Zinc F-G
Eemergency management type of leak
Copper S-G
Zinc S-0
SECTION 15 Regulatory information

a. Industrial Safety and Health Act

Copper

Controlled substances : Rules on occupational health (Asterisk 7)

Material working environment measurement (Measurement cycle : 6Months) : Occupation
safety and health Acts enforcement regulations (Asterisk 11-4)

Special medical examination material (Measurement cycle : 12 Months) : Occupation
safety and health Acts enforcement regulations (Asterisk 12-2)

Substance exposure limits set : Exposure standard to physical agents and chemical
(Ministry of Labor Notice)

Zinc

Controlled substances : Rules on occupational health (Asterisk 7)

Material working environment measurement (Measurement cycle : 6Months) : Occupation
safety and health Acts enforcement regulations (Asterisk 11-4)

Special medical examination material (Measurement cycle : 12Months) : Occupation safety
and health Acts enforcement regulations (Asterisk 12-2)

Substance exposure limits set : Exposure standard to physical agents and chemical
(Ministry of Labor Notice)

b. Toxic Chemical Control Act
c. Dangerous Material Safety Control Act
d. Wastes Control Act

6. Other requirements in domestic and other
countries

Not applicable
Not applicable
Not applicable

No data

WWW.DOOl’lgS&l’l.CO.kI’
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SECTION 16 Other information
a. Information source and references 1. National Institute of Environmental Health Sciences Country hazardous materials information
system : NCIS

2. National Emergency Management chemical substances information system
3. POONGSAN CORP. Test Data(Ulsan Plant Q.A)
4. Ministry of Labor Notice
5. Others Regulations and Notice
b. first version of the MSDS April 17, 2006

c. Revision number and date

Revised frequency 2th
latest version of the MSDS June 29, 2013
d. Others material safety data sheet(MSDS) was written in accordance with Chemical classification and

indication and MSDS standard from Korea Occupational Safety and Health Agency refer to MSDS
Editing Program.

this document is not gquality assurance about products,but which described about safety, health,
environment at the normal situation. if characteristics change by heating and processing, you should
use after check a additional Health and Safety Act. Also, this information may be revised without
notice, and you can be provided in our company's website. Other details, please contact us at Safety
& Environment Team or Quality Assurance.
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Control No MSDS-PS-ENG-

MSDS 013
(MATERIAL SAFETY DATA SH EET) Date Issued | JUNE 29th,2013

Revision No 4 (GHS)

Product Names

Phosphorus bronze

SECTION 1

Product and company identification

a. Product Name
Item Names

b. Recommended use and restrictions on use
Item recommended use
Item restrictions on use

c. Manufacturer/Supplier/Distributor Information
Company’s Name
Company’s Address

Phone / Fax Number

Phosphorus bronze

C5100R, C5101R, C5102R, C5103R, C5111R, C5191R, C5210R, C5212R, C5240R

Electricity,Socket, Decoration, Structure, Other Parts

No data

POONGSAN CORPORATION Ulsan Plant
94, Sanam-ro, Onsan —eup, Ulju—gun, Ulsan, Korea

+82-52-231-9114 / +82-52-231-9400

SECTION 2

Harmfulness - riskiness

a. Classification of harmfulness and riskiness

b. GHS labels, including precautionary statements

Hazard Symbols

Inflammable material : classification 2

Acute toxicity(oral) : classification 2

Acute toxicity(percutaneous) : classification 2

Specific target organ - toxicity(single exposure) : classification 3-respiratory tract irritation
Specific target organ — toxicity(repeated exposure) : classification 1

Acute aquatic toxicity : classification 1

Chronic aquatic toxicity : classification 1

Signal word

LS &

Health Hazards

H228 Inflammable material

H300 Toxic if swallowed

H310 If contact with skin, be fatal.

H335 May stimulate respiratory organs.

H372 Liver may damage with long-term or repeated exposure.
H400 Very toxic to aquatic

H410 Very toxic to aquatic life with long lasting effects

WWW.DOOI’IgSB.l’l.CO.kI‘
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Precautionary statements
P260 If dust and fumes is leaked, do not breathe and smoking.
. P262 Not be stained.(eyes, skin, clothes)

Prevention
P264 Wash the hand thoroughly after handling product.
P270 When using the product, do not breathe and smoking.
P301+P310 If swallowed, Immediately see a doctor.

Response P302+P352 If gontact Awith skin,A wagh cleanly.
P314 Get medical advice/attention if you feel unwell
P361 All polluted clothes are remove.

Storage P403+P223 Container should be Stored hardly in a well-ventilated place.

Disposal P501 Dispose of container to Waste Management Act

c. Other hazards which do not result in classification(NFPA)

Division Health Fire Reactivity
Copper 2 3 0
Tin 1 3 0
Phosphorus 3 1 1
SECTION 3 Composition/Information on ingredients
Component Synonyms CAS number Content (%)
Copper - 7440-50-8 89.3-96.9
Tin - 7440-31-5 3.0-10.5
Phosphorus - 7723-14-0 0.1~0.2
SECTION4 First aid measures

Flush eyes immediately with fresh water for at least 15 minutes while holding the eyelids open.
a. Eye contact Immediately wash the eyes when be exposed.

If the chemicals is entering the eyes, immediately should receive the examination and treatment.

remove the chemicals immediately with soap and water for at the least 15minutes.
b. Skin contact Polluted clothes and shoes in chemicals, should wash before used again.

If skin ailment is developed, see a doctor.

If affected about exposure, move a patient into non pollution area.

c. Inhalation

If inhaled chemicals, immediately see a doctor.

If person is unconscious, do not feed anything and do not induce vomit.

If person is conscious, rinse one’s mouth and slowly feeds water or milk 2 to 4 cups
d. Ingestion

If unconscious, turn head to side to prevent airway obstruction.

contact the emergency medical treatment organization and evacuate immediately to the hospital.

consider gastric lavage when ingested chemicals.

e. Indication of immediate medical
attention and notes for physician

If breathing is difficult, give oxygen and continue to monitor

antidote(copper) : potassium, natrium, edetate/glucose, intravenous administration ; penicillamine,
oral administration

WWW.DOOl’lgS&l’l.CO.kI’
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SECTION 5 Fire—fighting measures

a. Suitable (and unsuitable) extinguishing media
Suitable Dolomite, dry chemical powder for metal fire, sand, graphite, soda ash, sodium chloride, lime
unsuitable No data
Large fire Use a fine water spray and fire extinguishing agent

b. Specific hazards arising from the chemical

Toxicant from combustion Tin oxide

Fire and Explosion Hazards in case of general conditions, you can ignore fire and explosion.

but mixture of dust and air may have explosion or ignition.

c. Special protective equipment and precautions for fire—fighters

Protective equipment Protective clothing

Prevent people unconcerned from getting close to risk area, isolate and must prohibit approach.
use appropriate extinguishing agent in surrounding fire.

Prevention measure
Avoid inhalation of combustion products

Avoid direct contact with the water

SECTION 6 Accidental release measures

A. For personal precautions, protective

. Avoiding direct contact, wear suitable protective equipment.
equipment and emergency procedures

B. Environmental precautions and protective procedures

Air No data

Soil Dispose of leaked substances what put into a suitable container.

Please be Collected using vacuum pump.
absorb leaked substance with activated carbon.

Water
accumulated substance in activated carbon must be handled after inpour at waste water

disposal plant using hose.

C. Methods and materials for containment and cleaning up

Please be collected in a suitable container leak substance.
Small leak implement cleaning by only those who have been trained about riskiness of leaked substance.
Avoid direct contact with the water and leaked substance.

Please notify the contents of the discharge to state and local government agencies when the

Large leak recommended dose or more.
SECTION 7 Handling and storage
A. Precautions for safe handling prevent a dust's creation and spread.

Be stored in a cool and dry place.

Avoid contact with ignition source.

please use and store in accordance with given laws from Government departments and local
governments.

Please avoid contact with oxidizing substances.

B. Conditions for safe storage (including any
incompatibilities)

SECTION 8 Exposure controls & personal protection

A. Control parameters(e.g. occupational exposure limit values, biological limit values)

KOSHA

WWW.DOOl’lgS&l’l.CO.kI‘



Alloy No. : C5100R, C5101R, C5102R, C5103R, C5111R, C5191R, C5210R, C5212R, C5240R

POONGSAN CORP.

Page:4/8
Phosphorus TWA — 0.1mg/m’
Phosphorus
Copper(Dusts and mists, as Cu) TWA - 1mg/m’
Copper 5
Copper(Fume) TWA - 0.1 mg/m
Tin Tin(Metal)TWA —2mg/m*
ACGIH
Phosphorus No data
TWA 0.2mg/m" , {mg/m’
Copper Copper(Fume) Copper(Dusts and mists, as Cu)
Tin TWA 2 mg/m*
Biological exposure limits No data

B. Appropriate engineering controls

Engineering management

in order that keep the appropriate wind speed.

If dust or hume are generated, close up the working process or install ventilator. And manage

If dust or hume are generated, check working process which be allowable for standard and
leakage threshold of Labor Department.

C. Personal protective equipment

Respiratory protection

respiratory protection is unnecessary in general state, If dust or fumes are generated, use only
respiratory equipment certified by KOSHA.

Eye protection

Install the emergency washing facilities so that workers use easily.
You must use safety glasses to protect your eyes from dust or fumes.

Hands protection

You must use safety gloves to avoid direct contact.

Body protection

If there is exposed skin directly, you must wear protective clothing to protect your skin.

SECTION 9

Physical and chemical properties

a. appearance
physical state
color

b. Odor

c. Odor threshold

d. pH

e. Meting point/freezing point

f. Initial boiling point and boiling range

g. Flash point

h. Evaporation rate:

i. Flammability (solid, gas):

i. Upper/lower flammability or explosive limits No data
Solid k. Vapor pressure No data
Red I. Solubility (Insoluble)
Odorless m. Vapor density No data
No data n. Relative density 8.8
No data o. Partition coefficient: n—octanol/water
1,230 p. Auto—ignition temperature No data
a. Decomposition temperature No data
No data r. Viscosity No data
No data s. Molecular mass

No data

SECTION 10

Stability and reactivity

reactions

a. Chemical stability and possibility of hazardous

it is stabilized in the room temperature and normal pressure.
no polymerization.

b. Conditions to avoid

Inhibit dust creation.
Avoid heat, flames, sparks and other of ignition source.
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Incompatible materials : acid, base, metal, oxidizer, reducer, halogen—carbon compound,

C. Materials to avoid metallic salts, halogen, combustibles, amine, metallic oxide.

d. Hazardous decomposition products Pyrolysate : tin oxide, decompositon materials, etc.

SECTION 11 Toxicological information

a. Information on the likely routes of exposure

Oral/Inhalation : respiratory inhalation or ingestion of dust,mist,hume

routes of exposure Absorption : absorption of skin or eyeball of dust,mist,hume

b. Information on the likely routes of exposure

Acute toxic
Oral LD50 11.5 mg/kg Rat(Phosphorus)
Dermal LD50 100 mg/kg Rat(Phosphorus)
Inhalation No data

Skin corrosive/irritant Unstimulated(Phosphorus)

Serious eye damage/eye irritation No data

Respiratory sensitization No data

Skin sensitization No data

Carcinogenicity

Occupation Safety and Health Acts No data

Ministry of Labor Notice No data
IARC No data
OSHA No data
ACGIH A4(Tin)
NTP No data
Germ Cell Mutagenicity No data
Reproductive toxicity No data
Specific target organ toxicity Hume stimulate the upper airway (Copper)
(single exposure)
Specific target organ toxicity Cause liver damage in people(Copper)
(repeated exposure) Lung damage appears Workers who handle a metal Tin (Tin)
Aspiration hazard No data
SECTION 12 Ecological Information
a. Aquatic and terrestrial ecotoxicity
Fish
Phosphorus LC50 0.006 mg/4 96 hr
Copper LC50 0.37 mg/2 96 hr
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Tin No data
Crustacea
Phosphorus EC50 0.03 mg/¢ 48 hr
Copper EC50 0.0318 mg/2 48 hr
Tin No data
Algea
Phosphorus No data
Copper LC50 0.092 mg/4 15 hr
Tin No data
b. Persistence and degradability
Persistence
Phosphorus No data
Copper log Kow —0.57 (estimation)
Tin No data
Degradability No data
c. Bioaccumulative potential
Condenasability
Phosphorus BCF 281000
Copper BCF 5830
Tin No data
Biodegradability No data
d. Mobility in soil No data
e. Other adverse effects No data

SECTION 13

Disposal considerations

a. Disposal method

Classify and dispose of waste in accordance with Waste Control Act and characteristic.
Please entrust with company licensed in accordance with Wastes Control Act.

b. Disposal precaution

Please comply with the standard and methods about waste's collection,transportation, storage,
handling specified by Waste Control Act.

SECTION 14

Transport information

a. UN number

Phosphorus 1338
Copper 3089
Tin 3089

b. UN proper shipping name
c. Transport hazard class

Not applicable

Phosphorus 41
Copper 41
Tin 41
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d. Packing group,
Phosphorus 3
Copper Il
Tin 2
e. Marine pollutant No data

f. user knows or who is necessary special safety measure about transport and transport means.

Emergency management type of fire.

Phosphorus F-A
Copper F-G
Tin F-G
Eemergency management type of leak
Phosphorus S-G
Copper S-G
Tin S-G
SECTION 15 Regulatory information

a. Industrial Safety and Health Act

Phosphorus

Substance exposure limits set : Exposure standard to physical agents and chemical

(Ministry of Labor Notice)

Copper

Controlled substances : Rules on occupational health (Asterisk 7)

Material working environment measurement (Measurement cycle : 6Months) : Occupation
safety and health Acts enforcement regulations (Asterisk 11-4)

Special medical examination material (Measurement cycle : 12 Months) : Occupation
safety and health Acts enforcement regulations (Asterisk 12-2)

Substance exposure limits set : Exposure standard to physical agents and chemical

(Ministry of Labor Notice)

Material limits set : Occupation safety and health Acts enforcement regulations (Asterisk

11-3)

Tin

Controlled substances : Rules on occupational health (Asterisk 7)

Material working environment measurement (Measurement cycle : 6Months) : Occupation
safety and health Acts enforcement regulations (Asterisk 11-4)

Special medical examination material (Measurement cycle : 12Months) : Occupation safety
and health Acts enforcement regulations (Asterisk 12-2)

Substance exposure limits set (Zinc oxide) : Exposure standard to physical agents and

chemical (Ministry of Labor Notice)

b. Toxic Chemical Control Act
c. Dangerous Material Safety Control Act
d. Wastes Control Act

6. Other requirements in domestic and other
countries

Not applicable
Not applicable
Not applicable

No data
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SECTION 16 Other information

a. Information source and references 1. National Institute of Environmental Health Sciences Country hazardous materials information
system : NCIS
2. National Emergency Management chemical substances information system
3. POONGSAN CORP. Test Data(Ulsan Plant Q.A)
4. Revised research project of labor department about chemical exposure limit _ copper, zinc(2005)
5. Others Regulations and Notice

b. first version of the MSDS April 17, 2006

c. Revision number and date

Revised frequency 1th
latest version of the MSDS June 29, 2013
d. Others material safety data sheet(MSDS) was written in accordance with Chemical classification and

indication and MSDS standard from Korea Occupational Safety and Health Agency refer to MSDS
Editing Program.

this document is not gquality assurance about products,but which described about safety, health,
environment at the normal situation. if characteristics change by heating and processing, you should
use after check a additional Health and Safety Act. Also, this information may be revised without
notice, and you can be provided in our company's website. Other details, please contact us at Safety
& Environment Team or Quality Assurance.
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