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MSDS®# 5 : AA05999-0000009000
S & oM EH H X} & |=xes:csw-oo09
il (Material Safety Data Sheets) [H#=Z2X :2023.08.22
NS : 4
P201 AL ™ FZ HBAME HESAIR.
P202 2ZE ot o x x| EFE i1 oOlaHst7| Tolle #FZSHX| oA,
P260 EZ U &2 &5l OFAIR
P261 2% L 9| EUS IlstAIL.
P264 #Z Folz F2 F/E EXsl HeAl2.
P270 O| ME2 AMEE molzs HHU, OrA|7LE &Q45K| OHAIR
P272 MUY B2 2YPE ofF2 HHESIX| OFAIR.
P280 B2 E50| HotA-otHE ST E A E5HAIL.
P284 E7|7t & E|X| e B E&7| BEEFE HA8FAR
- 8
P302+P352 I|f0l Eo™ COFo| 22 MoA|Q
P304+P340 &t &ME Z7(7t e ReE K7|1 5&57] 42 [AME AHE F[GHAIR.
P308+P311 & &= T EO0| REiLIH, o2 7(|gH(lAh) el TIEE Ho A2,
P308+P313 & E|HL} =&0| R24E/H o|&xQl Tx[ZHE FEHAI.
P314 EHEE L7|H ol ZX[-ZHE FHAIR.
P321 82 XxIE AL
P333+P313 L|RAtFY E= &Hto| LIEILIH oM Ql ZX|-XRUAES FHAIR
P342+P311 £&7| 340| LIEILIEH o2 7(|2H(elAhe| ZIEE WO AR,
P362+P364 RLPE o|F2 I CA| A8 ™ MEHSHAIR.
- ME
P405 EZE X7t U MEEHLH XMHESAIL.
- 7|
P501 H 7| S & 2lHoll BAIE Lo et LHBE 8718 H7IStAIR.
Ct. fsid-2ddd 270 Z&EX| 2= 7|6 feid =M
- 8YHAl gMstE ol M L ALEE =1 IIRE &4 A = US.
- 8YAl T71M Soi oFt ATMTE RLUE = US
3. THMES BY U AR
T8 d82 CAS No. CSI-NiCu7 CSI-690 CSI-625
Arglt20|E | Aluminium Oxide 1344-28-1 < 10.0 < 10.0 < 10.0
Bttt s Calcium Carbonate 471-34-1 5.0~10.0 1.0~5.0 5.0~10.0
| Iron 7439-89-6 1.0~5.0 5.0~10.0 1.0~5.0
bzt Manganese(Mn) 7439-96-5 1.0~5.0 1.0~5.0 -
e Copper 7440-50-8 20.0~40.0 - -
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GHOSUN WELDING =
MBS - 4
Lz Nickel 7440-02-0 Rem.(LtHX[) | Rem.(LtHZl) | Rem.(LtHZX])
Sk Silica 60676-86-0 0.1~1.0 0.1~1.0 1.0~5.0
O|AFS}E|EHE | Titanium Dioxide 13463-67-7 0.5~1.5 1.0~5.0 1.0~5.0
ag Chromium(Cr) 7440-47-3 - 10.0~30.0 15.0~40.0
Les Niobium(Nb) 7440-03-1 - 1.0~5.0 1.0~5.0
=L Molybdenum(Mo) 7439-98-7 - - 5.0~10.0
AWS Classification AWS A5.11 AWS A5.11 AWS A5.11
ENiCu-7 ENiCrFe-7 ENiCrMo-3
74 8 CAS No. CSI-182 CSI-Ni1 CSC-CuNi
AtStF20lE | Aluminium Oxide 1344-28-1 < 10.0 < 10.0 < 10.0
Etdtzh& Calcium Carbonate 471-34-1 5.0~10.0 5.0~10.0 5.0~10.0
= Iron 7439-89-6 5.0~10.0 0.2~0.8 0.1~1.0
bzt Manganese(Mn) 7439-96-5 1.0~5.0 0.1~1.0 1.0~5.0
T2 Copper 7440-50-8 - - Rem.(L}HX])
LIZ Nickel 7440-02-0 Rem.(LtHXI) Rem.(LFHX]) 20.0~50.0
WNEIES Silica 60676-86-0 0.1~1.0 0.1~1.0 0.1~1.0
O|¢t3tE|ELE | Titanium Dioxide 13463-67-7 1.0~5.0 0.5~1.5 0.0~1.0
ag Chromium(Cr) 7440-47-3 10.0~30.0 - -
L= Niobium(Nb) 7440-03-1 1.0~5.0 - -
=c|EH Molybdenum(Mo) 7439-98-7 - - -
AWS A5.11 AWS A5.11 AWS A5.6 E
AWS Classification
ENiCrFe-3 ENi-1 CuNi
x 2 MEo geElo s UZA U 382 S 4EHIZ EXf F(SUazIcHE S EOo| o).
JeiLt 8 & ZAeto| 3t Hh3of olsto] LIZO| 284 SEHEE UENE = US.
4. S2EX 28
7t =oll EoiZt2
o &M 3 WY o|FE0| ol E0i2tE W HOHE HIBIX| X1 2 Mo{hct.
o 22 Mol oz ETEO| =HX|IHLL §50| ASZIH tntolAlo| =X|E dh=Ct.
Lt TR0 HEMe m
o 8 & WM olm M L EHR Yol IR =& EUS B staS g & ot
o 158 0|4 B2 ¥o| HIxEE Nof aEHEEEE AMHAIR
o SIME UUS B 4&3F| BEE AS|D oA =XIE HWerh
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o 8 MY Al stxe| fo| U=z Flo| QIFE, JIHES MHET HUFBU EIIE BES
Al7{oF 5tH, 3t ZIgS <lsh AsHEHIE HIXIE ZA.
6. TEAIA| CHAM{EH
7t QIME ESsl7| Qs TWedt Tx| AHE 2 BT
8. Ct. 5ol MAIE 7Hel ESTE &8 X,
Lt #tE2 235357 Qs 22t =AM
+2, sk, Xota, dHS o2 fUS UWXIE X
Ch ™3t E= AMH g g 3.
7. Fg ¥ XMEFEH
7t SHHFZ L™
SE5| 7|7t 758 RolM FFSHAIR
8Y Al Hdsts & 71AE EQSHK| OHAI2.
37|28 E Hel Hoizrl oM FZsHAIR.
=, If U olgntol MEEZ IltAIR
Zeof met MYst E57E 385AI
Lt ohdEt ME gy
dzxstn 2707 H Ele Aol EESHAIR
stetEts s o 2247t e M(Acid) Sol stEEXUZRE ZHE|sto] EHFIAIL.
8. =EYX| L IeIEEF
7b. BtEIEEO| L EVIE, MESY LEVIE S
ST ACGIH i1 | =™
Ingredients CAS No. EU No. TWA ACGIH-TLV _
TEIIE
(mg/m3) (mg/m3)
102 52T
ASt LR 0E 1344-28-1 215-691-6 5[8HE] 1 AERS
5[I|2mtRH]
SN 471-34-1 207-439-9 10 - AERS
S| 7439-89-6 231-096-4 UEEREIE= 2 INE=RRES =S
a7t 7439-96-5 231-105-1 1S Y 27| 3= 0.02 RIS
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MSDSHE : AA05999-0000009000

S &M HEH HX B2 |=xms: csw-o009

CHOSUN WELDING (Material safEty Data SheetS) HE LR - 2023.08.22

=
NEYS : 4

o IEEAM £E X2M : ET|(F)E CHESZ 0590 ¥ 4AZH =& £ 24,48, 72A|2F A|He=z
ZHESiE A, X3, OECD Guideline 404, GLP &% : ECHA
o MEH EEM e AFY : EVI(F)E UIYSE 72412 8¢ & A= EA-EZED, FA=.
(OECD Guideline 405, GLP) %Z* : ECHA
E7|1221M : OIRA(P)E CfAcZ $57|0EIA HAE ZAD H|TEIA x&EX : ECHA
2ol ;- 7|Uz|a)E ez & n|Roeld AlgZAn dioeld

(OECD Guideline 406, EPA OPPTS 870.2600, GLP) %Z&#*{ : ECHA

-OSHA : Rt2813
-ACGIH : RIZ28iS
-NTP: RIEQUS
-EUCLP: RI28iS

o MAIMEZEO|HA : Bacterial gene mutation: 4, Gene mutation in mammalian cells: &
Q

Cytogenicity/chromosome aberration in mammalian cells: 243

0
0

o MASM: HEQ/$)E YR 3t A/ U 54 232 HAEL &7 Fof 54 dFE
HtE A Ad Zdu, 258 ZAutof ciet #&0| ¢88 (OECD Guideline 422, GLP)

=2l 2 =&of ola mol MfE =, EXMET| .

o EZmsiY : A=A

- A7 :LD50 6450 mg/kg AMES : Rat

X &% : International Uniform ChemicalL Information Database(IUCLID)(http://ecb.jrc.it/esis)
- 2Tl : LD50 >2000 mg/kg AES : Rat xEX : ECHA
- &Y BT LC50>3 mgie 4 hr MEE :Rat (X|ZsEZ FH|Z|ofoF &) %EX : ECHA

o IREEAM EE X2 : New zealand white E77| CHA A 72D m|Roi HIXI=ZA L HIFE AN

ffo

Lt

(OECD test guideline 404) %&*{ : ECHA

sy =2 RSN REUS
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Material Safety Data Sheets) |H#=2X :2023.08.22

CHOSUN WELDING =
NEBHS 4
o FE7|MPY : REQIS
o EELPINM : XAEQUS
o drokd
- A

>
X
O
Pal
o
20
mio

OSHA : XZ28iZ
ACGIH : Xt=28ig
NTP: A28
EUCLP: RI2QiS

o MAIMEZHO|A : In vitro Salmonella typhimurium Ames test A| CHAIE M| S F o ZHAH|Igio] 4
X EX : National Library of Medicine/Chemical Carcinogenesis Research Information
System_(NLM/CCRIS)(http://toxnet.nim.nih.gov/cgi-bin/sis/htmigen?CCRIS)

o MA=EM . X2YUS
o Y EXMHEY| M (138 =&): AEYUS
o EM EXMIY| 54 (B2 &) : (ZB7) NOAEL 1,000 mg/kg/bw/day (rat) OECD test guideline 422
(&%) NOAEC 0.212 mg/L,NOEC 0.399 mg/L (rat) OECD test guideline
413
o FQRsY : REUS
o 7|Et RE HE : MNERS
ch A
o FHEY
- 47 :LD5098.6 AESE :Rat (F0{EZ : @&, &I, OECD TG 401) X E*{ : ECHA
- 41| :LD50 20000 mg/kg &BE : Guinea pig XE* : ECHA

- &9l :LC50>250 mg/mt 6 hr AIEE : Rat(=%) x
H.

o IRRAYM Ex XFM  EFHS:0/0, R348 e4F, Rabbit, OECD TG 404 X E*{ : ECHA
o At Ed Ee X=24Y : XAI=2M QE, Rabbit, ZH2HEEH(0), &®H(0), 2S5 (0), OECD TG 405
XE*X : ECHA
o E7|nRlY : XEQS
o I|Euold . HBlY ¢IF, Guinea pig X=X : ECHA
o ety
- MrotME Y ¢ XIZQUS
- 18- SRIA MRS

-OSHA : Rt29i2
-ACGIH : RIE2Qi2
-NTP: RIE2QI2
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250
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ol BZ x|Z oMt
| Elg}

3(S. typhimurium TA97a, TA98,

AZict mekAM Les0
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(Material Safety Data Sheets)
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+74110l), OECD TG 471 X

ClOIAS. /24 ~ 48 AlZtof 2|F &

i
Y
H

b

—
—

(=]

A
10
—
=0
o

) 7t

7tol=2tel: OECD TG 401) &
LIct. S2& 4 Foll 24X 6 AMzZhY, 5 &/F

I.

—
3| E&LICH of 27

=

At

o
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74 Xl

- o=

sin vitro - EfE|2[0lE O]
af .
o
F7{Lt

1
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CHOSUN WELDING

TA100, TA102, TA1535, TA1537 & TA1538, CHA}

ICH 250mg/m3 2| &M A Xt 3+

04
mg/m3 2| 7}

=
=

-EUCLP: Rt&
Z|

-

Lo
KH

H
Ho

250 mg/m3

K

al

st YR AMAH

B, & LA

o

o

k=X
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HEZ cHAMEZ MH ZIs (5,

= E

al

7|, TiO2 == Cl YAt =
| X[ZE
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y ©
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e
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AlZhe, 5

Ex|H

£ QIACt 250 mg/m3 2 SEO0IM TiO2 == Cl YXRtoll 4 F
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CHOSUN WELDING

HEE M3, Rat EL(EHVIES): HEE S &Y =& 20, molM

S g 2]
&5t
5 grSwEt otLlzt 50,250 mg/moilA EElo{HA, ME S4 S7t, HiCH
el
Aol ¥Ee OIFS(NOAEC=5 mg/m’), Rat XZE*® : ECHA
o EQIR&MM : RtRQIS
o 7Bt RHM HE : AHEQIS
2h) arzt
o ZHEH
- A7 :LD50>2000 mg/kg AEE :Rat(F0{BE : &, &3, OECD TG 420, GLP) % Z* : ECHA
- 41| : REQIS
- & BT LC50>5.14 mgle 4 hr AIEZF : Rat(/433, OECD TG 403, GLP) X &% : ECHA
o IfRAM = =M A=Y 913, EPISKIIN™ Reconstituted Human Epidermis model,
EU method B.46 %Z* : ECHA
o Mt =4 e A2 : A= 913, Reconstructed Human Corneal Model &% : ECHA
o F7IoRlY : KRGS
o I|FMIIY : MBIY F, Mouse, TA EIZH AIZ(LLNA), GLP, &%, OECD TG 429 X ERX : ECHA
o Hreryd
- fredor

-IARC : RtEQIS
-OSHA: RI28i8
-ACGIH : A4
-NTP: RIEQUS
-EUCLP: RI2QUS
o MHAIMZEHOIMM :invitro- ZE|Z|IOME 0|88 ST EH0| A& S4(S. typhimurium TA1535,
TA1537, TA98, TA100, CHAFE 7| #7[@i0]), OECD TG 471, EU Method B.13/14

XEX :ECHA
o MAISM :Mn mE240| IE0M SF HE, | FAH Ee L ¥ Y HHE o |olE
wEg=S
OlxIX| 2tkZ. Al0|E &8 47 Foiz ofEH IEMAMT Mn ol Sxof Q&2 O|xx|
of A x|t

F1 M7l Mn =E2 ol O80T IS O|XIX| i, X EHE JEoAet

HEALE R|AAIZIXIEH, B7] AF|

SRS, NOAEL(RIAIBH @FZ4) =5 g/L air, NOEL(AIEH 7)) =5 g/L air,
NOEL(IAISHK]

FAF 2 F 3&0iA XI°='EI919EI=|, M BHHE J50M

=

r
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(Material Safety Data Sheets) [H=«X :2023.08.22

CHOSUN WELDING =
MBS - 4
or2 ofZd MAIEM)=15p g/L air, NOAEL =25y g/L air, 2X|SMHE fYsis 7l 25
M g/l
air ol A Ejot Ztatdd 3 7|7t BIIRKICH QlutEtAlE S EYHE, 25 p giLair oM A% ME
o{2l0]of|
CHSH Efo A7d2 Algln 20| e ZWo =z ZAEXIZ £ U, NOEL(EfotL EEA) =15
M g/L air,
NOAEL(EfoM & S 4) = 15 u g/L air, rat, OECD TG 414, GLP % & %] : ECHA
o EY EMII| SM (138 =&): 47 o7 7|7hso T 54 AE: Qg / BHolA o|40]
ElFaLaPN
oIS (EiE / &3 /OECD TG 420/ GLP) &¢&: 78T XAl &
29|
HEE 4 AN &Y 67 = oM MHE m S|z S¢t
SE0iAM
UdtMo =z Holrk &4 Zojs Yitdoz & St U & %
Jgél-g
712t s¢t Z|SECt ozt BEL2 x| HWiE QIFt Hdo=z
=S
MM MHST =& 5 1 Alzto]]l =& 8¢ ZE SE0A
&7t
& 57 #EEUCHL & R ¥, ZE SE2 B7HE =&
£F 4
TEHT RIME LIEFACH W2 Q= ol Atel7 FEEQaLICH
&
% 3 UdmMiRE S=0| WEHA 2=kl HYSE LIERCH HolAM
5t
Ho| oflF2 HHE AMelstie FdAl HAR oldo| YLK
IAELICH(BIE / £Z/23d /OECD TG 403/ GLP) %X &% : ECHA
o Y EXMIY| 4 (Bts E): 2&7| L MEAH FES Yo HE0|E Y= 104 7+
SR EY AlE Ao, mztdo| a4, A o 5
HX|7}
geE mHAHEZ DAL 7IEX 2HIZS 2, nt¥EY HE ¥ HIIE,
F7lHo] SM FdE0| US. NOAEL=0.7 mg/m3 & &l(otBtA): o472
=
5t0d A, NOAEL 2 0.5 g/ Mn & 222 ZHE, Rat, OECD TG
413,

GLP % &% : NITE, CICAD, ECHA

®
0jo

o EQlfsld : A=
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MSDSHE : AA05999-0000009000
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: CSW-0009

2023.08.22

=
NEYS : 4

I:I

)||

- 227 :LD50 300 ~ 500 mg/kg AES

-NTP: xrim%
-EUCLP: X292
MAMEZEHOIMY

L}EFLER|

—
o

&4 S40| LIELEX]

[

—

SEoME

HIE
23 Ml
CHOl A HIZ

NO (A)EL: 82 =% :
Lict 22 kA

s in vitro - 2fE|Z[0E 0|88t SFHEdHOo
TA100, TA1535, TA1537, TA102, CHAFE M A 2t7|Q]
MAIEM LOAEL: B2 £ :

AELICH F2 &4 .

A Sdo| LIELEX] eft&Lch F1 ek

=), ofEl SEoME

:Rat (F0{Z =2 : ¢z, &/4Zd, OECD TG 423, GLP)

=]
XERX : ECHA
- ZI| : LD50 >2000 mg/kg A&E : Rat: (¥/4=Z, OECD TG 402, GLP) x&*{ : ECHA
- &% :LC50>5.11 mg/c 4 hr AEZS :Rat (Y¥/+%, OECD TG 436, GLP) &% : ECHA
IEREAMY E= A2d  25H4:0/0, X224 1=, Rabbit, OECD TG 404 xZ*{ : ECHA
Ast B4 T X2Y 0 27 X2 HQ, Rabbit, ZtetEEN(1), &/(0.6), ZAASHE(1.8), AU
),
14 Y L &t73| 7t29%, OECD TG 405 % &R : ECHA
FE7|1oRIY - AR
m2ogld el 918, Guinea pig, GLP, %, 7|LI|2 SCHEl AIR(GMPT):
8FTFE: 0% wiw, 2H8:0/5, OECD TG 406 xE* : ECHA
EIR=

- MrotME Y ¢ XAIZQS

- :v.-g—z;%%:r_M RS

| AlE: S4(S. typhimurium Strains TA98,
0]), OECD TG 471 % &*| : ECHA
Z|CH 1500ppm 2| W& 0| gi&LICh ofH sSZoMET M4 S40|
1500 ppm (P1 M| 2ol HIEY FH #L). ofH &

274

ort&LICH F1 2 1 1500 ppm (F1 =% MICHOIM HIE

FH L)
: 1500 ppm (F1 273 MICHOIM Za

MAl =M0| LIEFLER| oft&LICH F2 £33 : 1500 ppm (F2

A ZA). F2 223 11500 ppm (F2 2423 MCHOIA ZhA El HIE FH).
1500 ppm. A&l & P1 =712 B 23.6 mg/ kg bw/day ol SHEef

: 1000 ppm. O SEOMT WAl 50| LIEFLEX] ff&Lic &l

SkLof

oAl
—
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CHOSUN WELDING =
NEHS : 4

2 X2 F 52 P1 4710 A2 ZtZt 19.1,17.0 L 33.8 mg/ kg bw /day ol & ELICH

F1 %3 : 1000 ppm. O sTHME M4l S40| LIEILEX] eik&LICh F1 MICHOIA =3t
7t Lt

Ebt&LICH (1000 ppm oI A& 2] mg / kg bw / day ofl CHEH ZDtof CHE J|EF HEE & X
5t

HMAIR)F1 &2 11000 ppm. O{H sZoME M4 S40| LIEFLER| eik&LICH F1 AlCHod|
M

E 047t LIEFSEELICE (1000 ppm 2] AA|0d| CHEt mg / kg bw / day ofl CHEt ZDtol| CHEt ZIE}
b

HE HZTSMAIR) F2 £33 : 1000 ppm. O sZOolMT MA S40| LIEFLEX| k&L
Ch.

F2 MICHOI Al Z=1k7h LEEFLLCE (1000 ppm ol A2 mg / kg bw / day of CHEH Zxtof CHE
7l

E} HEE 2ZXsAAI2) F2 &3 : 1000 ppm. o{FH sTolMT M4 S40| LIEILIX| o9t
=i

Ct. F2 MicHolM Z3k74 LEERGECE. (1000 ppm 2| &#flofl CHEt mg / kg bw / day ofl CHEH 2ot
ol

CHet 71et HEE HASAAIR), EPA OPPTS 870.3800, GLP AlHE &2 z[7/8d &H
NE,

ZASM LO(AEL = 9 mg Cu/kg bw/day, 2|54 NO(A)EL =?6 mg Cu/kg bw/day, L& =
o

LO(A)EL =? 9 mg Cu/kg bw/day, Z'ES4 NO(A)EL =? 6 mg Cu/kg bw/day, rabbit, OECD

TG 414, GLP % &% : ECHA
o EXM EXMIEY| EM (1& =&): ZZF: 2000 mg/kg bw 2 & NI A BEE= ZE R,

0

2|&
203, U=, MAL 28 ST X3, =& 2, 25 AXS, Al H, wm, ¢E 7
I Ol

o
=
Zo| & o] SAMo= HAMEIRIS 200 mgkg bw 2 K2IE 1 OZlolM Forst o o £

do| &
oF & 1 2ol @2 KtAMI7F 7IS XIS, 200 mg/kg bw 2 X2|E ZHAIME ™Al EF9| C}
E 7t HEZX| AUS. AT 5 AHZE 2000 mg/kg bw 2 XE2IE JHEel EHAM HI
HyxMoz F2 H, ofF2 7, ofF2 &%, 2ol EXfsis FEM 23, S8 2 Y
HIMO| HIER! 2o duet £ A% I ChEo| LiEHT, 200 mg/kg bw 2 XZIE THA
o 2EH0M olgde BEEIIX| AYAS.(HE / =X/Y¥Z /OECD TG 423/ GLP) &¢l: 1.24 =
E 511 mg/L sTolM T2l EZ KU 7600 EZ MZo| 4 A7t E =&6tH 5T &
Zojgt oM 58529 28 X3, ZA0EH SH0IM zto| RIM 2 #Bo & =&
(E8 8710 ME 3& s d4) =& B2 F FA AR 1 drljoll 2E SSoM 24
3 AZH E= AIY 4 ANtx| (22 3 otzlel =R U 3 ni2le] ¢ SE & 3 Okal). =,
TE & 2 UX| 4 Lofl 511 mg/L oM 2E SE0lM 2SH0| ZdAE HAo=2 #EEUCEH
8Z0| 1.24 mg/L Q1 =31 2 O8] E£& 511 mg/L & 8F +=ZolAM 1 oi2lel =% 2 1 ot
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CHOSUN WELDING

2o &0l B2 = of7tol Moz UST HAM HJF HEEIJUCHEE / 3L )
OECD TG 436 / GLP) &% : ECHA
o BY EMEY| 54 (Bt &) B (0tEH): LOAEL(forestomach lesions) =2000 ppm, LO(A)EL
(Z+&A)=2000 ppm(M), 4000 ppm(F), LO(A)EL(AIE £ AH=2000 ppm(M), 1000 ppm(F),
dgo| SH=of fo|xo|7| MEo SHSMo2 RolstX| g2 W2 ¢FFH,
NO(A)EL(forestomach lesions)=1000 ppm, NO(A)EL(Zt£45)=1000 ppm(M), 2000
ppm(F), Rat, EU Method B.26, GLP & &l(E7|2+=): LOEL 2 0.2 mg cuprous oxide/m*O|

0,

o] 8FoM (HI)E17t LIEFE. NOAEL 2 = 2 mg cuprous oxide/mZ, AIEE %1
k=X=13
o o

+£0/H H FF HI0lMo ¢H E=ol Z2HE #EHE 20 F EY F2ol ot
H==
—TT=

s8g H-2 MZEX| e We2 7hFEloi STOT ERe XMetElx| 282, Rat,
OECD TG

412, GLP xZE%*{ : ECHA

o Folgsid : A=US

Hh) LIZ
o BHEHY
- A7 :LD50>9000 mg/kg A&ZE :Rat & : NITE

o
£ : EZ LC50 10200 mg/kg XZE* : SIDS

o PRAM TE AT ENE MO IRRANR

It
0x
>
net
Y
H
Pl
1
0x
r

[l
@)
m
@)
@]
_|
®
D
o
5

A2 E!l: 7786-81-4 OECD TG 405, GLP % Z*{ : ECHA, SIDS
|

o
=3
o FE7I|INMEIY : HARY, F& LA &2 257 BHEHEE sYstctn J[EE0] US xERX :HSDB,

SIDS

o LRI : IRHLY US XEH 1 HSDB
o g

- pderHE Y gt (Rl RHEE)

-1ARC : 2B
-OSHA: RI28i8
-ACGIH : A5
-NTP:R
-EUCLP:2



: AA05999-0000009000

: CSW-0009
1 2023.08.22

k=1

HELL

MSDSH
EMBE

1of
£
R0

Za=

:ICSC, ATSDR

x

=
=

:ICSC, SIDS

*

AMEOlY x

sd AR A=

(Material Safety Data Sheets)

A :ECHA

=

, HdK]®% ECETOC TR33

Al
=

10 mg/kg bw/day
LOAEC = 1mg Ni/m3 OECD &

Z1t, NOAEL = 1.1 mg Ni/kg bw/day (OECD TG 416) (OECD)

(OECD TG416) 21t X1 THK|

.l

: SIDS
[

4

(=
=

=2

1

=X

Xx
== =0 IN
2 MICHA A= M A
E|X| oFS. NOAEL

}.

=

A

F

pr
(=

CHOSUN WELDING

[T

Ah AlEIFH

0

Lr
o

olo

o

[

ol
il

-OSHA: RI&
-ACGIH : Rt&2
-NTP: X2
-EUCLP: RI&2

-IARC : 3

o[

=

HE|Et

A3

oh) o]

70

)i

: Mouse (OECD TG 420) XZE4 : ECHA

- ZF :LD50 >2000 mg/kg AES
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=
NEYS : 4

CHOSUN WELDING

Al¥ S : Rat (OECD TG 403, AFZQ1S) xZEX : ECHA
o IERRAM EE X2M : EVIE 0|88 LIRRAM/KSHAFEZAD, A2 HS LIEHLHR| &S
EHHX|4=0, OECD TG 404 %Z*{ : OECD SIDS
o MEt Eed e X3E : EVIE O|SE =LA/ HAFEEADL, A2 HE LIEILHR| 3.
o}

2 A X|4== 1-2, OECD TG 405, GLP X Z#{ : ECHA

08¢ mFIPIGAIMZEn m/Ftelde LU27|Xx| 85, OECD TG 403

-1ARC : 2B
-OSHA: RI28i8
-ACGIH : A4
-NTP: RIEQUS
-EUCLP:2 (37| 43X %Z0| 10u m 0|5t UXI7F 1% old ZofE 2 HEjd F<of

| =
o dAMEZHOIHEY : Al LY OJY= S 0|88 F7SAHO|AIR OECD TG 471,

o
%

EZRFME RTXEIH0|AI- OECD TG 476,
AR O| A AlZd OECD TG 473 21} CHAIE HRFoF #AHQI0| 24,
s &A™, AMAIRZED 84 %EX : OECD SIDS

k=2
[=] =
FFAHE S ol HHEX| &S,

1
SETSIARZED, AYedn S HEtet

A =
S2Z4A SCist HHedo| BEE[X| f= OECD TG 425

o EX EXMIY| 54 (8= &) NITE 2F 2
o EQURHMM : RHEQIZ
o 7|Et R FE : MHEUS
X 3E
o ZHEY
- A7 :ALD50 >5000 mg/kg AIEE : Rat (FO{ZE=E : Q& /471, EU84/449/EWG, GLP)
%E*| : ECHA
- BI1| : RA=EQIS
- &% :LC50>5.41 mg/e 4 hr MEZE :Rat (¥/+=Z, OECD TG 403, GLP) x&* : ECHA
o I|fRAM EE RFM 0 SHHES: of 0, A3 S, Rabbit, OECD TG 404 X EX : ECHA

&4 = A=Y A=Y 8, Rabbit, 2SS (1), 24 AlZt LH 27T35| 7t4%, OECD TG

st

o
ikl

Hr
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CHOSUN WELDING =
NS : 4
405
5&7| eld 222 2RE %EXN NITE XEA :ECHA

o ZE7IHUIYM : RAEISZ
o RNl : ol g XEX ECHA
o drefy

- MOME Y - RAIRQIS

- I8LSRIA 1A

-IARC: 3

-OSHA: AI28i8

-ACGIH : A4

-NTP: AF2QI2
-EUCLP: Xt=2gi2

o MAIMZEO|RM : in vitro - ZRF MEZE 0|2

rot

b ™A 204840] A& S4J(Chinese hamster
Ovary
(CHO), CHAFEAH| #7gi0]), OECD TG 476 % E*{ : ECHA
o A=A : NOAEL=44 mg Cr203/m*3 0|1, Ol 30 mg Cr (I)/mA3 o g E (A =
Ps!

e YA 254, Hef EE AXlof AlE B 2D 8Tl STolM

equivalent or similar to Guideline: equivalent or similar to OECD TG 413 Hijo} £7| M=E AlE
(EST)2 37t 3 & (Cr ()2 Hiot SMHo2 BF/HUS, Mouse ES cell line XEX{ : ECHA

o BY EMEIISE (1 3 &) : 87 A 22 Fo{ 15 B F, ZE iAol EtH EHITL BT}t

R,

oF 8 AlZt XISEIIS. fl7t 5o £, 8 AlZt S¢+ 1 otzlel =2 2 1 ot2le
A

SHeo| Zm[7b FEO| MZ.(EU: 84/449/EWG) & £28n E A4
Sk

= & 5¢ 4 otele] &R & 2 otz2lel £ =& St ISR,
1 of

2lo] &ZdolAM RHMIZF EHFCH =& ®F E= LHHX| #E 7|7t s¢t
st

U FF:s EEX| it =& S 10 Oi2] S § 7 0Oi2/olA HE|
9| =

M dS0| HEZUD, =E F 1 gmol HEl, =, § L S5 ¥AHo| ZE
s=0i

M =M dE0| BHEEZIUCH =M UES oz SSoIM CHEES| AF0M
FX|E

ACH (3/10 BH=O0IAM 10 LK) / HAXM LHols R ES| SS0lA Hel
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0 .
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w| 3| ol 3l
S x| r|R
S| | 5|
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L ©
K 2
=
|1S
o
©
IH ©
>
.Jﬂ
[Tl
Kd G
Ood
—r =
kil 2
ahd
©
o =
A 4
£
2

i

OHu
Lo

LH
__ovo

ol
=

Az

o1l HIY, skt

=]
Eal

A& LICH

o<

oA &

ol
RA

b o[Ad2 XElet &&#o|

ol
™

[

*

LicH(BHE / £Z/2%3 /| OECD TG 403 / GLP) x&

P
=

ot
RA

ok

[¢]
L

2 72F=g|X|

ECHA

RN

=
S

T (B8-S 5 09): chromium oxide o 82 Hln

1368

mg/kg/day(M), 1216 mg/kg/day(F))

MYE, Rat

af

Al |8 &0l 2

A

ojots
="

oxide 2| &= 284,

o

Collg od7tol e 35

At=]
=T

o

=)0l 7tH2 EEHSOol

I.

(o)
=

iIA] 2ie(

K
<+
i

(1) A+

t

g

mMZE si=o| 32N

Al
=

4.4 mg/m(3 mg Cr(lll)/m)&,

LOAEC =

of CHst

3t=

=1

oM, ol ¢

m)
LS

50|

7t

NOAEL ErC} &X|

3

S
[l

CH

"]

# :ECHA

=
=

LIEHE, Rat, OECD TG 413 X

o[

i Uos

olo

oj

[

ol
<

o

ol
of

-1ARC : RI2

<

o1

-OSHA: Xt&

T<

ox

-ACGIH : Rt&2
-NTP: At=&

ol
of
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(Material Safety Data Sheets) [H=«X :2023.08.22
HEHS 4

-EUCLP: RI2US
o HMAMEZHO|HEY : KRGS
o MAEM: KRGS
o EM EXMIEI| 54 13 £&): AN=EYUS
o EF EXMIY| 54 (8= L E): XNEQUS
o EQIR&MM : RtRQIS
o 7Bt RHM HE : AHEQIS
7h) 22l=d
o ZHEH
- ZF :LD50>2000 mg/kg AEZE :Rat (Bi= /4, AFY SIS, OECD Guideline 401, GLP,
SAEZE CAS N0.7439-98-7) % ZE*| : ECHA
- 1| : LD50 >2000 mg/kg AEE : Rabbit (AFZ 84S, OECD Guideline 402, GLP,
SAFEE CAS No. 7631-95-0) XE* : ECHA
- &Y BT LC50>3.92 mg/e AES :Rat (AHE SIS (OECD Guideline 403, GLP)
(S AFEE CAS No. 86089-09-0)) % Z*| : ECHA
o IRERAM e X=2Y : EVIE 0|8F IIRFREAMM/R=YE AYHAD xt30| WAL A5
(OECD Guideline 404 , GLP)(RAtZ2 & CAS No0.1313-27-5) &% : ECHA
o AE E&M EE X2Y ETIE 0|88 M m4/ASE MAEZESM 2ol HEEX| s
A9 Xx|s 0.33, 2R ST 0.33, 27129 %)(OECD Guideline 405, GLP)
(BAFEZE! CAS N0.1313-27-5), 24 £ &4AIEHZAD ¢y
XE&X| : ECHA, ICSC
o FE7IBRY : KRGS
o IEIPIYM : 7|LI2(Y)S 0/8F TIFMEIE AlAn meldo| YHEER| oS
(OECD Guideline 406, GLP)(SAFHE & CAS No.86089-09-0) % &% : ECHA
o ok
- MrotME Y ¢ RIZQS
-D8LSREIA 12
-IARC : RI2Qi2
-OSHA : RI2813
-ACGIH : RI28i8
-NTP: RIEQUS
-EUCLP: RI28IS
o MAMEHOIHY : AIFE U OMES ol88 STSUHOIAY 2T CHAHES RFol 4l S

Ny

= 3 A
S (=]

b

g0

0>
=

elol &

(OECD Guideline 476, GLP)(SA




MSDSH#H & : AA05999-0000009000
S & oM EH H X} & |=xes:csw-oo09
il (Material Safety Data Sheets) [#=2xX :2023.08.22
NBES 4
=3
CAS No0.10102-40-6) x&E*{ : ECHA
o WASY : BHEE 0|88 YASMHAIFHZAD NOAEL>60mg/kg bw/day (L2t (E= Al MR U
AlE E %1 8% (60 mg / kg BW /D)o YHEF7|o| ool ofH W2 7|8 (other
guideline: OECD 408 - repeated dose toxicity study, modified to include parameters related
to reproductive toxicity, such as oestrous cycle and sperm analyses as specified in OECD
416.,GLP)(fFAIZ2 & CAS No0.10102-406), SHEE 0|88t L =/Z|718E AlHED o4
o
2, HEEH/2A 54 NOAEL> 40mg/kg bw/day(OECD Guideline 414, GLP)(S A2 & CAS
No0.10102-40-6) X E*{ : ECHA
o BY EMITV| S (1 & F) : EMNIYVITNUSYE AlHAn FRERM, AIX|HY, E¢, 3ESE
o,
ot st, AL, ALY (OECD TG 401, GLP)(RAFE & CAS No.7631-95-
0)
SHdEUSHAEZEAD 7IH xEX :ICSC ECHA
o EY EMFY| 54 (5 E): FFUSE ARAL = e SAMF AL NOAEL=17mgl/kg
bw/day (nominal)(OECD Guideline 408, GLP)(#AtZ2 & CAS No.10102-
40-6) ZulgtRL-E AIEZAN =AU T2l 5o 57, NOAEC> 100
mg/m?3
air (nominal)(OECD Guideline 413, GLP)(R A= & CAS No0.1313-27-5)
XERX :ECHA
o EURMY : HEGUS
o Z|E folld S : MH=US
12. #gdof 0|l &
7t HEiSY
7t Aret R0l
o 04F& :LC500.078 ~0.108 mg/¢ 96 hr Pimephales promelas xZ*{ : ECHA
o ZZ|{ :LC50>3.69 mg/t 48 hr Ceriodaphnia dubia % &% : ECHA
o Z/ :EC50>0.024 mg/t 96 hr Scenedesmus subspicatus & *{ : ECHA
Lt) BrotZhE
o 04/ :LC50>56000 mg/¢ 96 hr XZE* : ECOTOX
o ZZt{ : REYUS
o Z&/ :EC5022000 mg/¢ 96 hr Z&* : Ecological Structure Activity Relationships(ECOSAR)
ch &
o 0{F :LC508.65 mg/¢ 96 hr Oncorhynchus mykis(X|5=4l, B %) %&E X : ECHA
o Ztzt A Al CFA

& :LC50 106.3 mg/e

96 hr (#tX| ) XE%| : ECHA

=, AT
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CHOSUN WELDING (Materla safEty Data SheetS) HE LR - 2023.08.22

=
NEYS : 4

o ZX&F :EC5018 mg/¢e 72hr (OECD TG 201) %&EX{ : ECHA
2h) 2zt
o 04/ :LC50>3.6 mg/¢c 96 hr Oncorhynchus mykiss
(OECD TG 203, EU Method C.1, EtX|=4Al B4 GLP) %&E* : ECHA
o ZtZt|/ : EC50 > 100 48 hr Daphnia magna
(OECD TG 202, EU Method C.2, X|4Al, B GLP) &% : ECHA
o ZXF :EC103.4 mg/¢ 72 hr (OECD TG 201, EU Method C.3 (Algal Inhibition test), X|=4l, &= GLP)

XEX :ECHA
ah 2l
o 0{F :LC50 193 96 hr Pimephales promelas(f4!, E<) xZ* : ECHA
o ZZIF{ LC507.2E-5~5.36 mg/t 48 hr (B 4L:0.044 mg/e ) XEX : GESTIS
o Z& :NOEC 307 day (XKI&Al E4) &% : ECHA
uh LZ
o 04%/ :NOEC 0.04 ~ 1.1 mg/¢ Brachydanio rerio %Z&*{ : OECD
o LZR : REYUS
o ZE&F :(88.2u g NiL-1 Pseudokirchneriella subcapitata) xZ*{ : SIDS
Ab) A2zt
o OfF : XEQIZ
o UAUF : REQIZS
o AR : XAEZ
Of) O|AFSHE|ES
o 04/ :LC50> 100 mg/¢ 96 hr Carassius auratus(OECD Guideline 203)
o ZZtJ{ :LC50>500 mg/¢ 48 hr Daphnia magna &% : ECHA
o Z&/ :EC50>50 mg/¢ 72 hr Selenastrum capricornutum Z%{ : ECHA
X &
o 0{F :LC5013.9~210 mg/e 96 hr (BL2L:40.5 mg/e ) %EX : GESTIS
o ZZI{ :EC5017.7 ~18.9 mg/¢ 48 hr Daphnia magna (X|=4, growth media with ultrapure water)

XEX : ECHA
o ZX&F :EC500.1~17.8 mg/c 72 hr (GESTIS, &2t:8.75) % EX{ : GESTIS
) LIE
o 04F :LC502589.695 mg/¢ 96 hr 7|E}(Neutral Organics :Fish)
% E7X : Ecological Structure Activity Relationships(ECOSAR)
o ZrZtJ/ :LC50 1123.959 mg/e 48 hr 7|EF(Neutral Organics:Daphnid)
X E7X : Ecological Structure Activity Relationships(ECOSAR)
o ZEF :EC50247.252 mg/t 96 hr 7|E}(Neutral Organics :Green Algae)
% EX : Ecological Structure Activity Relationships(ECOSAR)
7h =cl=Hl
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o 04% :LC50609.1 mg/¢ Pimephales promelas
(OECD Guideline 203, GLP, #AFZ & CAS No0.10102-40-6) X &E*{ : EHCA

o ZtZt|/ :EC50130.9 mg/e Daphnia magna
(OECD Guideline 202, GLP,RAHZ & CAS No. 10102-40-6) X & : ECHA

o ZR/ :EC50289.2 mg/¢e 72 hr 7|E}(Pseudokirchnerella subcapitata, OECD Guideline 201,
FAFEZ CAS No.10102-40-6) %EX : ECHA

Lt ZHRY 2 25l
7h ttEtd R0lE

o TRY: KRS
o Balld : REQUS
Lt) EHAtZr S

o TFY: KRS
o Eoid : RIEQIZ
ch &

o TRY: KRS
o =5id : RIEQIZS
gk 2zt

o TFYM: KAERQS
o B : RA=EQIZ
oh Fal

o FHFRA :-0.57 log Kow (FHXI)
o Balld : REQUS
by L&

o TFRM: AERS

o EaiMd : RRQIS
A AE2I7t

o TRY : KRS

o Bdlld : REQIS
o}) O|AHStE|EHE

o TFRM: AERQISZ

o EalMd : ARG
INORER

o ZTRM :0.23log Kow %Z*{ : Chemsrc
o Bafd : REQIF
) LIE

o FFAM :0.23log Kow %EX : Ecological Structure Activity Relationships(ECOSAR)
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Ct M2 s54
o s&FY : BEHMEE 13.162 xE X : Quantitative Structure Activity Relation(QSAR)
2zt < xEX I NITE
32 :1(BMF) XE% : ECHA
LI2= :3.162 % EX : Ecological Structure Activity Relationships(ECOSAR)
=C|2E: 4.9 (Lkg) XEX ECHA
o HEsHM : RE US
et EY o|sY : B E

:4.971 X E*X : Quantitative Structure Activity Relation(QSAR)
A7k : (kd= 2 994, OECD TG 106) X E*{ : ECHA

LIE :0.199 xZEX : Quantitative Structure Activity Relation(QSAR)

33
- M2 0|E : 0{F:Pimephales promelas, NOEC 28d 7.1mg/L, ECHA,
7+ Z+ R :Daphnia magna, NOEC 28d 1.89mg/L, ECHA,
Z 7 :Pseudokirchneriella subcapitata, 96hr NOEC = 0.004mg/L, OECD Guideline 201,
Alga Growth Inhibition Test,GLP , &4 EZ&, =83l 1mg/L O/E, 0|22 FHE=H
FEX|AE %xEX ECHA
- U

: O'IT]' NOEC28d=21.7 mgNi/L ASTM 2004, APHA 1998, GLP,
0{&® NOEC40d=0.0036mgNi/LSAFZE & nickel dichloride

=HS NOEC22d=0.0264 mgNi/LEPA/600/R-95/136,

=S NOEC40d=0.040mgNi/LSAt= & nickel dichloride %Z&#* : ECHA

Al . 0{F:Oncorhynchus kisutch, NOEC, 28w, => 19.5mg/L, FAF=2Z& CAS No.10102-40-6,
£+ 2t F :other: Chironomus riparius, NOEC, 14d, =393mg/L, other guideline: OECD
TG 218, RAI=%E CAS No.10102-40-6

Z 7 :Dunaliella tertiolecta, NOEC, 72h, =938 mg/L, ISO 10253, RAtE & CAS No.10102-
40-6 % ERX : ECHA

13. HZ|A| FOJALE

b HZIHH - mo|SEEIHo HAIE 2 ™o et LY EE E m7IstAl2.
Lb HZIAl o A - m7IS2E[Ho BAE B2 7Hol BAE W8S SKlstn MEAL.
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(Material Safety Data Sheets) [H=«X :2023.08.22

CHOSUN WELDING =
NEHS : 4
N EAEYHULEH(FEFII6 1Y)
et Rai=E
LA Nickel(Ni) 7440-02-0 SdZ TS EE(TEF71:12 7HE)
CEVIEMEYEE
HE7IEHHEEE
Alg|7} Silica(SiOz2) 60676-86-0 LEIIEEEEE
HUAEAEYHULEH(EFEFII6 1Y)
_ L Titanium _
O|&tSLE|EtHg o 13463-67-7 et Rai= &
Dioxide(TiOz2) _
TCEVIEMHEYEEE
HUHAEEHULEH(EFEF76 7HE)
Ze|lcid fsiEE
ag Chromium(Cr) 7440-47-3
SEaZ ROl S A(TIEF 7112 7HE)
TCEVIEMEYEEE
LIS Niobium(Nb) 7440-03-1 e s
Ezi2d Molybdenium 7439-98-7 L EIIEEEEE
Lt. stet= Ez|YHol olE 7 Y IS
Ch ISt offt Al - HEo| iZ0| gl T i3,
E3YH CAS No. T
A Iron 7439-89-6 M2 7 HE& 500kg
bzt Manganese(Mn) 7439-96-5 2% 2458 500kg
g Chromium(Cr) 7440-47-3 2% 3Z45E 500kg
=c|EH Molybdenium 7439-98-7 27 345 500kg
2t HZ7IE #elHol ot #Al : sHY s
2% CAS No. A EHE
_ Aluminum
At R0lE _ 1344-28-1 INESh: L=
Oxide(Al203)
= Iron 7439-89-6 XHEH 7|8
T2 Copper(Cu) 7440-50-8 X HH 7|2
LA Nickel(Ni) 7440-02-0 NEshe =
Alg|zt Silica(SiOz) 60676-86-0 INESh A=
Zz/2d Molybdenium 7439-98-7 INESI AL
of. ZIEt S 2 Q=Hof o8t A : W ol 21Z0| gleH Y 9IS,
o O|=2HE[HE(CERCLA #H): & 2267.995kg 5000lb, L|Z! 45.3599kg 100Ib

o EU ERdEEEHEERZD) : LIZ Carc. 2 STOT RE 1 Skin Sens. 1
o EU EFHE(RIEEF): LIZ H351 H372 ** H317
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16. 11 Hto| R TALE

7t RtEO| EX
o EU % Regulation(EC) No. 1272/2008
o EU T’ Directive
TSR A XM 202048 Z(3tEEE L E2|X QRS = EVIE)
Al M 2020-130 Z(&tEH= Elo| &
4 AF813|(ACGIH, www.acgih.org)
2|2 2[=(OSHA, www.osha.gov)

A|AE(http://ncis.nier.go.kr/ncis)
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