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T dE CAS No. CSF-308HP CSF-308L CSF-308LP
A Iron 7439-89-6 Rem.(LtHXl) | Rem.(LtHZX]) | Rem.(LtHXI)
gy Manganese(Mn) 7439-96-5 0.2~0.5 0.2~0.5 0.2~0.5
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O|AFS}E|EHE | Titanium Dioxide 13463-67-7 8.0~12.0 2.0~5.0 8.0~12.0
NEIE Silicon 7440- 21-3 2.0~6.0 2.0~6.0 2.0~6.0
Lz Nickel 7440-02-0 9.0~11.0 9.0~11.0 9.0~11.0
ag Chromium 7440-47-3 18.0~21.0 18.0~21.0 18.0~21.0
otads Magnesium 7439-95-4 <05 <05 <05
A F0I= Aluminum 7429-90-5 <05 <05 <05
== Molybdenum 7439-98-7 - - -
L2E Nibium(Nb) 7440-03-1 - - -
ElEt= Titanium 7440-32-6 - - -
EHAH Tungsten(W) 7440-33-7 - - -
AWS Classification AWS A5.22 AWS A5.22 AWS A5.22
E308HT1-1/-4 | E308LTO-1/-4 | E308LT1-1/-4
T = CAS No. CSF-308LP CSF-308MoP CSF-309L
(FX2E
= Iron 7439-89-6 Rem.(LtHX[) | Rem.(LIHX]) | Rem.(LtHXI)
iy Manganese(Mn) 7439-96-5 0.2~0.5 0.2~0.5 0.2~0.5
O[|AtStE|EHE | Titanium Dioxide 13463-67-7 8.0~12.0 8.0~12.0 2.0~5.0
NEIES Silicon 7440- 21-3 2.0~6.0 2.0~6.0 2.0~6.0
LA Nickel 7440-02-0 9.0~11.0 9.0~11.0 12.0~14.0
ag Chromium 7440-47-3 18.0~21.0 18.0~21.0 22.0~25.0
olauls Magnesium 7439-95-4 <05 <05 <05
A F0l= Aluminum 7429-90-5 <05 <05 -
=g/ Molybdenum 7439-98-7 - 1.5~3.0 -
LeE Nibium(Nb) 7440-03-1 - - -
ElEt= Titanium 7440-32-6 - - -
RHAE Tungsten(W) 7440-33-7 - - -
AWS A5.22 AWS A5.22 AWS A5.22
AWS Classification
E308LT1-1/-4 | E308MoT1-1/-4 | E309LTO-1/-4
T = CAS No. CSF-309LP CSF-309MoL | CSF-309MoLP
A Iron 7439-89-6 Rem.(LtHXl) | Rem.(LtHZX]) | Rem.(LtHXI)
ldy Manganese(Mn) 7439-96-5 0.2~0.5 0.2~0.5 0.2~0.5
O|AFS}E|EHE | Titanium Dioxide 13463-67-7 8.0~12.0 2.0~5.0 8.0~12.0
NEIE Silicon 7440- 21-3 2.0~6.0 2.0~6.0 2.0~6.0
L Nickel 7440-02-0 12.0~14.0 12.0~14.0 12.0~14.0
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ag Chromium 7440-47-3 22.0~25.0 22.0~25.0 22.0~25.0
n] A E (= Magnesium 7439-95-4 <05 <05 <05
20| Aluminum 7429-90-5 - - -
== L] Molybdenum 7439-98-7 - 1.5~3.0 1.0~4.0
Les Nibium(Nb) 7440-03-1 - - -
ElEt= Titanium 7440-32-6 - - -
HAH Tungsten(W) 7440-33-7 - - -
AWS A5.22 AWS A5.22
AWS Classification AWS A5 22 E309LMoTO0-1/- | E309LMoT1-1/-
E309LT1-1/-4
4 4
T4 MHE CAS No. CSF-310 CSF-312 CSF-312P
= Iron 7439-89-6 Rem.(LtHX]) | Rem.(LtHX]) | Rem.(LtHX])
) Manganese(Mn) 7439-96-5 3.0~5.0 0.2~0.5 0.2~0.5
O[|AtStE|EHE | Titanium Dioxide 13463-67-7 2.0~5.0 8.0~12.0 8.0~12.0
NEIES Silicon 7440- 21-3 2.0~6.0 2.0~6.0 2.0~6.0
LA Nickel 7440-02-0 18.0~22.0 8.0~11.0 8.0~11.0
ag Chromium 7440-47-3 25.0~27.0 28.0~32.0 28.0~32.0
olaul&E Magnesium 7439-95-4 - - -
gF0lE Aluminum 7429-90-5 - - -
=g/ Molybdenum 7439-98-7 - - -
LeE Nibium(Nb) 7440-03-1 - - -
ElEt= Titanium 7440-32-6 - - -
SENC Tungsten(W) 7440-33-7 - - -
AWS Classification AWS A5.22 AWS A5.22 AWS A5.22
E310T0-4 E312T0-1/-4 E312T1-1/-4
TM HE CAS No. CSF-316L CSF-316LP CSF-316LP
IFX2E
= Iron 7439-89-6 Rem.(LH]) Rem.(LHX]) Rem.(LHX])
bzt Manganese(Mn) 7439-96-5 0.5~2.5 0.5~2.5 0.5~25
O|AtStE|EHE | Titanium Dioxide 13463-67-7 2.0~5.0 8.0~12.0 8.0~12.0
NEIE Silicon 7440- 21-3 2.0~6.0 2.0~6.0 2.0~6.0
LA Nickel 7440-02-0 11.0~14.0 11.0~14.0 11.0~14.0
g Chromium 7440-47-3 17.0~20.0 17.0~20.0 17.0~20.0
olauls Magnesium 7439-95-4 <05 <05 <05
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g =0l Aluminum 7429-90-5 - - -
=R Molybdenum 7439-98-7 1.0~4.0 1.0~4.0 1.0~4.0
L Nibium(Nb) 7440-03-1 - - -
ElEt= Titanium 7440-32-6 - - -
EHAE Tungsten(W) 7440-33-7 - - -
AWS A5.22 AWS A5.22 AWS A5.22
AWS Classification
E316LTO-1/-4 | E316LT1-1/-4 | E316LT1-1/-4
74 8 CAS No. CSF-317L CSF-317LP CSF-347
| Iron 7439-89-6 Rem.(LIHX]) Rem.(LIHXI) Rem.(LFHXI)
bzt Manganese(Mn) 7439-96-5 0.5~2.5 0.5~2.5 0.2~0.5
O|AFS}E|EHE | Titanium Dioxide 13463-67-7 8.0~13.0 8.0~13.0 2.0~5.0
NEIE Silicon 7440- 21-3 2.0~6.0 2.0~6.0 2.0~6.0
B Nickel 7440-02-0 10.0~15.0 10.0~15.0 9.0~11.0
ag Chromium 7440-47-3 17.0~22.0 17.0~22.0 18.0~21.0
otauds Magnesium 7439-95-4 - - -
S20I= Aluminum 7429-90-5 - - -
Ecligd Molybdenum 7439-98-7 2.0~4.0 2.0~4.0 -
L Nibium(Nb) 7440-03-1 - - 0.3~1.0
ElEt= Titanium 7440-32-6 - - -
EHAE Tungsten(W) 7440-33-7 - - -
AWS A5.22 AWS A5.22 AWS A5.22
AWS Classification
E317LTO-1/-4 | E317LT1-1/-4 E347T0-1/-4
Td 8 CAS No. CSF-347P CSF-409Ti CSF-410
| Iron 7439-89-6 Rem.(LtHX]) | Rem.(LtHX]) | Rem.(LtHX])
Qzt Manganese(Mn) 7439-96-5 0.2~0.5 0.2~1.5 1.0~4.0
O|AFSLE|EHE | Titanium Dioxide 13463-67-7 6.0~10.0 <1.0 2.0~5.0
NEIES Silicon 7440- 21-3 2.0~6.0 0.2~1.5 1.0~5.0
L Nickel 7440-02-0 9.0~11.0 - -
ag Chromium 7440-47-3 18.0~21.0 10.0~15.0 10.0~15.0
olauls Magnesium 7439-95-4 - - -
A F0l= Aluminum 7429-90-5 - - -
= Molybdenum 7439-98-7 - - -
L& Nibium(Nb) 7440-03-1 0.3~1.0 - -
ElEt= Titanium 7440-32-6 - 0.5~1.0 -
RAHAHE Tungsten(W) 7440-33-7 - - -
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AWS Classification AWS A5.22 AWS A5.22 AWS A5.22
E347T1-1/-4 E409T0-G E410T0-1/-4
] HE CAS No. CSF-410NiMo CSF-439 CSF-2209
M Iron 7439-89-6 Rem.(LtHX]) | Rem.(LtHX]) | Rem.(LtHX])
o dy Manganese(Mn) 7439-96-5 1.0~4.0 1.0~4.0 1.0~3.0
O|&tBLE|E} Titanium Dioxide 13463-67-7 2.0~5.0 - 5.0~10.0
NEIES Silicon 7440- 21-3 1.0~5.0 0.2~0.8 3.0~8.0
L Nickel 7440-02-0 3.0~6.0 - 6.0~10.0
R Chromium 7440-47-3 8.0~12.0 15.0~20.0 16.0~20.0
olaul&E Magnesium 7439-95-4 - - -
220l Aluminum 7429-90-5 - - -
Ecl=d Molybdenum 7439-98-7 2.0~4.0 - 2.0~5.0
LeE Nibium(Nb) 7440-03-1 - - -
ElEt= Titanium 7440-32-6 - 0.3~1.0 -
RAHAAE Tungsten(W) 7440-33-7 - - -
AWS A5.22
AWS A5.22
AWS Classification E410NiMoTO- -
1 E2209T0-1/-4
ME CAS No. CSF-2209P CSF-2594P
= Iron 7439-89-6 Rem.(LtHZX]) | Rem.(LtHX])
bzt Manganese(Mn) 7439-96-5 0.5~2.5 0.5~3.0
O|AtELE|E} Titanium Dioxide 13463-67-7 5.0~15.0 11.0~15.0
AZIE Silicon 7440- 21-3 3.0~8.0 3.0~8.0
Lz Nickel 7440-02-0 8.0~10.0 6.0~11.0
ag Chromium 7440-47-3 21.0~24.0 18.0~26.0
otauds Magnesium 7439-95-4 - -
Y20I= Aluminum 7429-90-5 - -
=28 Molybdenum 7439-98-7 2.0~5.0 2.0~5.0
L& Nibium(Nb) 7440-03-1 - -
ElEt= Titanium 7440-32-6 - -
EHAE Tungsten(W) 7440-33-7 - 0.5~1.5
AWS Classification AWS A5.22 AWS AS.22
E2209T1-1/-4 E2594T1-1
x B MEo FREo] e LA L 382 34 HHE EX FH(EYUHSIH4 S EO| ote).
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stetEts s o 2247t e M(Acid) Sol st EAZRE HE|sto] EHGIAIL.
8. LEWX| U JRESF
7h BEERS LEVIE, MESHM LEVIE S
L7 ACGIH T#7d | 423
Ingredients CAS No EU No TWA ACGIH-TLV _
LE|IE
(mg/m3) (mg/m3)
= 7439-89-6 231-096-4 (IE=CEIRIR=PS)) ANERS INE=AAE=S
gzt & 27| 3HEE)
2zt 7439-96-5 231-105-1 1 0.02 AERS
3[&
O|&t3tE|EHE 13463-67-7 236-675-5 10 [HYA 2 10 AERS
SEI 7440-21-3 231-130-8 10 - INE=Rere=
0.1 [7t8M] 0.1
LA 7440-02-0 231-111-4 02284 0.2 INF=Rerd=
1[35] 15
0.05[AEE7tE ZAFLH
ag 7440-47-3 231-157-5 . 0.5 INE=Rere=
0.5[(3 7H 38 2]
ota2ulE 7439-95-4 231-104-6 INE=ReP0=1 INT=Re78 =1 INI=RPE =
2[7t848 ]
10 [2EEZ]
S20lE 7429-90-5 231-072-3 2 (€] 1 AHEAS
5[8HE]
5[ZIZI )
10284, &Y4Y] 0.5
o= 7439-98-7 231-107-2 5[284,25%4] 10 A=ERS
0588 254 3
E|Q4x
TEI|E
LB 7440-03-1 231-113-5 INI=RSPE = - ol
ANHEE|oq
olX| ote
ElEtE 7440-32-6 231-142-3 INI=RSPE = - A=ERS
5
EHAE 7440-33-7 231-143-9 10 [HAH L 284518 E] 3 A=ERS
1
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=
=

:in vitro - 2fEl| 2o}
TA100, TA102, TA1535, TA1537 & TA1538, CHA}

2

AN ZHO
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HNEHS 1 4

o EURMY : NHEUS
o 7Bt R HE¥ : MRS
Lty 2zt
o ZYESH

- A7 :LD50>2000 mg/kg AIEE :Rat(F0{E2 : &, &7, OECD TG 420, GLP) %ZX : ECHA
- A1l REQIS

- & 2% LC50>5.14 mg/e 4 hr AESE : Rat(/43d, OECD TG 403, GLP) xE*{ : ECHA
o IRERAM e X2M : XAI=2M 918, EPISKIIN™ Reconstituted Human Epidermis model,

EU method B.46 xZ*{ : ECHA

o ME =l e A3 A2H 9IS, Reconstructed Human Corneal Model % & *{ : ECHA
o ZE7|OPIY : ARUS
o I|Eold . MY F, Mouse, T4 EIZH AIR(LLNA), GLP, &%, OECD TG 429 x&E*{ : ECHA
o ok

- MAOHMEAY - KRS

- 18- SRIA  HEGIS

-lARC : XIEQiS

-OSHA: RIZQiS

-ACGIH : A4

NTP: RIEQIS
EUCLP: RI28iS
AAIM ZEO| ST -

TA1537, TA98, TA100,
XERX : ECHA

in vitro - tE||2|0tE o|2Ft EF

£t

O Al&: 24(S. typhimurium TA1535,
CHAMEE A7 Bt7AIQ10]), OECD TG 471, EU Method B.13/14

o MAEM  Mn =E240| 2FM ME OEH, L FAH FEe o U Y oA ol folEt
dEgs

OlxIX| f%Z. A0|E S8 BAF Foie ofH OAEAWAMT Mn 2l F™o| ¥&ES O|xX|
ok x|gth,

F1 M7l0dM Mn =52 oi= JEolT P& DIxIX| fgom, X SHE JFo|Met
Syag=3e;

HEALE XIQIAIZAX|DH B7| M| gtA e F O80M X|HEIReH, X EEE JF0M

FEHTS. NOAEL(RKAIBH &2d) =5 g/L air, NOEL(RKAIEH &Zd) =5 g/L air,
NOEL (% &I5t K|

ol o7l MASM) =15 g/l air, NOAEL =25y g/L air, 2S4S fYss 892 25
M g/l

air ol EHot ZHardd 3 7|7t BIIFKICH QlotEtHE SEYHE, 25 giLair oM AF ME

o{Zlojof|
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CHOSUN WELDING =
HNEHS 4
CHEH Efo} AZd2 AlED} BR0| Qe WeZ ZAEXIZ £ US, NOEL(EHOIUE S M) =15
M g/L air,
NOAEL(E{OM&HZFEAY) = 15 1 g/L air, rat, OECD TG 414, GLP x &% : ECHA
o BN EMEY S4 (18 £E): BT 97 JIHSY MU 54 TF 98 / RHIA 0140
EiRa L= PN
ofZ(EiE / &% /OECD TG 420/ GLP) &&: 78T XAl &
pARel
ARE 4 AT B2 9T MbolM MY o B2 Set
S=0M
UitMo 2 HOlrt &4 RI|lE iMooz & St U & F
e
Jlz Sot JI=EICh o2t BHEe x| HAE olgt Moz
{HFE|H,
HMHOM MAHSED =& F 1 AlZto] =& ¢ ZE S= A
&7t
& St #HEEICH £ FIF F, ZE SE2 ME &
s o
TEHT RME LIERACE 2 2ol A7 FFEJFELIC
LE
% 3 YmifE! S=0| #EH EFEklof Hyo=2 LiEHRCH HoM
st
#Ho| o{F2 HIHE Melstns BHAl HAIA oo YA X
OF & LICH(BHE / %Z4/271 | OECD TG 403/ GLP) %&#] : ECHA
o BY EMEY| 54 B8 £E): 257 & AMEAH JdEFS Lo HSO0|E CHHSZ 10 74
soEtEsy AlY 2, HZEel BZEA, UM o &

geE mHAHEZ DAL 7IEX 2HIZS 20, ¥ HE ¥ HIIE,
F7\Hol 54 Yol US. NOAEL=0.7 mg/m3 & &l(otpt4d): 947

0z

5t0JA, NOAEL 2 05pu gL Mn 2& EZZ ZHE, Rat, OECD TG

GLP %Z%* : NITE, CICAD, ECHA

: LD50 >2000 mg/kg A¥E : Mouse (OECD TG 420) xE*{ : ECHA
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5t AlstH
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olg
EHHX|$=0
- E7E 0|

x|

—
=3 =
(0]

ECD TG 405

IARC : 2B
OSHA : XtZ gt
ACGIH : A4

NTP: Xt=¢gf
EUCLP:

A ALA| 3254

odstxd ElZQ

k=) o

| 10y m O]
L Ol

4N

0o
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m

EEF 2%EX :NITE

FH

o ol

Dok m
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gt
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ox >

0x

T :LD50 3160 mg/kg &l
| - RI2QUS

:Rat % Z*{ : ChemlIDplus

\
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I
>.
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°

Pl

HU

1
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I
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1>
0x
R

4r

m
O
I
>

IS AR S A ED, &
ECD TG 404 xZ%*{ : OECD SIDS

/A EAEED, &t
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o

) &% : ECHA

348 Uetxl
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o=

LHEHLAX]
,GLP x&*{ : ECHA
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MBS - 4
- 18 SHIA 2
-1ARC : 2B
-OSHA : X213
-ACGIH : A5
-NTP:R
-EUCLP:2
o MAMEZEHOIYEY : LIZA 2452 dA W |TA 590 CHet 2YY AEE &SV 258
XE# :SIDS
o MAEM . FAF YUeEM AIE A, NOAEL = 1.1 mg Ni/kg bw/day (OECD TG 416) (OECD) HE
2 MCH A S HAIE{(OECD TG416) At X|nsT7HK| MAl ol gret=Sdnt pEdEl JE 0|
BHEFE|X| ©F2. NOAEL=10 mg/kg bw/day %&E%{ : ECHA
o BY EMY| SMH (138 £&): 2&7| ¥ MEHAH, HES L AMEO[Y xERX :ICSC, ATSDR
o EM EXMIY| M (M8 L&): 5&7| M4, HMRS ECETOCTR33 25 LZo| tteEUsM
Hoi AZtEt WS FH, BHEX P3N HRES LUAZ.
LOAEC = 1mg Ni/m3 OECD xZ* :ICSC, SIDS
o EQIR&M : KtRRIS
o 7Z|Et Rld HF¥ : HEQS
Hh &
o ZHEH
- 37 :ALD50 >5000 mg/kg AEE : Rat (F0iEE : |z, /57, EUB4/449/EWG, GLP)
XEX :ECHA
- BI| : RAEQIS
- &9 :LC50>5.41 mg/e 4 hr AEST : Rat (/434, OECD TG 403, GLP) % E#* : ECHA
o IRRAYM EE XFH : Ut of 0, A2 94F, Rabbit, OECD TG 404 X EX{ : ECHA
o AE F&d EE X2Y : A3 918, Rabbit, ZYHSE(1), 24 AlZh L &S| 7k, OECD TG
405
557 ogld 2EE ERE XEX (NITE XERXN : ECHA
o FE7IBRY : KRGS
o IEIUIY . Bl gIg xERX :ECHA
o Hreryd
- MHOtME Y - AIRQS
- D8 SF DAl 1A
-1ARC : 3

-OSHA: RtEgI2

-ACGIH : A4

-NTP: RtE2QI2
-EUCLP: XtEQI2
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rlo

o HAIMEEO[HY : in vitro - ZRF MEE 0|8 |RTX =d0| AR S4(Chinese hamster
Ovary
(CHO), CHAFE A Bt7Ig{0l), OECD TG 476 % E* : ECHA
o HA5%4 : NOAEL=44 mg Cr203/m”3 0|11, Ol 30 mg Cr (ll)/m"3 o] S (4 I
(o]

=
—
EE A 289, 8 Ee adXlo AlE E 2T 8ol skolM SF¥es

equivalent or similar to Guideline: equivalent or similar to OECD TG 413 Hijof £7| ME AlE
(EST)2 37} 2E (Cr ()& Hio} SMHo= 2R, Mouse ES cellline xZ#| : ECHA

o EY EMZIISH (1 3 =E): BF: A 22 Foi 15 & ¥, ZE Aol Bt EHI7L F7tet

R,

of 8 AlZt RISEIUS. 27t Fof F, 8 Alzt S¢t 1 otelel =% 2 1 atzlel
A

SiEo| RI|7} FE0| Y. (EU: 84/449EWG) & FE8m ol e
Sk

= & 5¢ 4 otele] &R & 2 ot2lel £ =& St BI7HEHARL,
1 of

2lol &ZioM RMIZF EEFC =& E&F £ LHHX| 2HE 77 Sot
st

Uy YF= EEX| AJgCH =& S 10 Ot2l S F 7 Ot2lolM HEel
9| =

M dS0| HELRD, = F F 1 Umjo] HE|, Z, § ¥ S5 ¥AHo| IE
s20

M =M d20| BHEEZIUCH =M UE2 oz SSoIM CHEES| AFoM
FX|E

RACH (3/10 =0l 10 L7HX]). / HAIA LHo= CHEES SS0lM H 2
=4

PFodut ZlZHMo| ZEEIUELICH Fo{Zl HIZ, oY 2™ 3 SME S
oM 2

EE|R&Lct 3 S22 FUE 2rZo| JUUKXIEE o|H2 ezl #Tol
= Xe

2 FE|X| tYELICH(EE / =222 /| OECD TG 403 / GLP) XEX
ECHA

mg/kg/day(M), 1216 mg/kg/day(F)) S48 F& &

£t
=
oxide o| = E84, PAst MA| o|E0f o5 MHEE, Rat SUOIEHY): 7HE &
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Y 7ol WEM 3 E

At=]
==

o

152)0IK THe WSOl

ot
=

A Bie(

K
<+
o

=)

A

M=ZEe sis=ol I =)

Al
=

M, Hol 2

o

m)
L

5980|

# :ECHA

=

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

x| gte 7t

—

e

=

LOAEC

3

—

NOAEL HrCt

oi| CH

3

=
—

=
=

LtE}=H, Rat, OECD TG 413 %

st
CH

Ah otadlEs

(1) A+

=14

0

Lr
o

ol

-IARC : Xt=
-OSHA: RI&
-ACGIH : Rt&2
-NTP: X2

o

<

ox

-EUCLP: RI&2

* : HSDB

=
=

| == 7I=& %t

I

N
T
__c._

70

)i

: ECHA

S

X

:Rat (OECD TG 403, GLP) x&

: Rat (OECD TG 401) % &*{ : ECHA

4hr 43

: 2%l LC50 >0.888 mg/¢

=

- ZF :LD50 >15900 mg/kg AES
(o]



CHOSUN WELDING

MSDSH& : AA05315-0000016000

S &M HEH HX B |24 cswoois
(Material Safety Data Sheets) [H#=«X :2023.08.23

=
NEYS : 4

o ERRAY EE XFH  EVIE HYSE IRFEAL/XIE Al Z2h, 2AMHeS
S AFZE &l aluminium oxide TBH OECD TG 404, GLP X &*{ : ECHA
o ME =4 Ees A3E : EVIE HYCE =24/A3H AY dut, A3d glg
S AFE &: aluminium oxide TBH FDA of the United States & *{ : ECHA
o ZE7|HTIM ; DlRALTE CHHUSE FE7|TDIE AR An, 0ol gig
(FAFZ E: Aluminium oxide) XZE X : ECHA

o ERIEY : 7|UIa+ARE ez RNy Ay 2o, ntelyd gls

o grety
- MQIOHMEB Y AR OUS
- IBSRIA HEUS

- ACGIH : A4 (Aluminum metal and insoluble compounds)
-NTP: RIEQIZ2
-EUCLP: RI28IS
o MAMIEHOIRY  AIFE L DNA &4 Al Zn, CHAEEA elg Al 84 |RAEE: AICS

P AMAMOlE Al 2, CHAREEA| gig Al
=
o

i
o
ol
rob

obtained from Sigma, A W Z|®F M= 23 AH ,
{AFZ El: AICI3 obtained from Sigma OECD TG 475 Y202 AOHQMA| 401 Qlof

Alo| #3lE YAMA|IZ|H, O/o HE DNA S&e S7HAIY
AMZ xEX : ECHA, HSDB
o MAEYM: SHCEE SR FAFEASH AIE ZA1, NOAEL = 266 mg/kg bw/day (OECD TG 414)
ULE HEE O SR YWY U MASH AR AN 6-18 Y Atolof Efotzt M7HE
X &% : ECHA, HSDB
o EY EXMFII EMH (1 &8 &) 2o FY2 x4 H7IF, 7&K HEH 0| YlE £t
7t x|, x|2toll MZZt =E9| 537t T™ME SR Ee HEMS ASAIZ SHYE, MEY U=
el BEORE BRO ESEEXEX HSDB
o EY EMFY| B4 (Bt5 LF) : WESTE 0|88 FAFEMEIITAUSHEAIZ Zot, NOAEL = 302
mg/kg diet & AFZZ!: Aluminium hydroxide OECD TG 407 =, &7| =& A| Hof| HE. AZHo| Jdgs
X

o
A7 |HAMSHAIE ZAD, LOAEC = 50mg/m3 air SAFE ZE: Al powder

S|
OECD TG 413 E 22| U2 FUZAAH o d&gS FH, O Z1 7|50| &4F HEE Y2 E 6 71
7t dR0lEs HFAIZ Ao, e, ZF AFoM O sE7t 7% en, AED s S35 2¥sS & o
= 37t ofe xEX : ECHA, ICSC, IPCS, HSDB

o ECQIgsHY : XEGUS

o Z|Et R HE . ARQIS

ih =zlgH
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4

: LD50 >2000 mg/kg
FAZ

& CAS No0.7439-98-
: LD50 >2000 mg/kg &S :

at (B 94, AFZQd

Elézlg 'R
7) XEX : ECHA
Rabbit (AFZ S

O HA [,

FAHZEE CAS No. 7631-95-0) xEX{ : ECHA

(A2 ZE CAS No.
NI P

F

A\l

HU

ACGIH : Xt= Q1
NTP: At=Qd
EUCLP: RIE2QiE
MAMZHOI A -

01

(OECD Guideline 471, GLP)(

: &% LC50 >3.92 mg/e

 E7E o8

)=

OECD Guideline 406, GLP)

o
==

AIBE :Rat (A (OECD
86089-09-0)) & *{ : ECHA

=§=]
_I__I_A—!

(OECD Guideline 404 , GLP)(S A2

gt I

L E7E 08 ME =A MR

(A2 x|+ 0.33, ZAES 0.33,
(RAH2E CAS No0.1313-27-5),

XZE# :ECHA, ICSC

=1
=

olg# mEMRIY ARZED

AMEZE CAS

O
aT

02-40-6) % &% : ECHA
M
o
60

dix=d A

27+

4 = 244l

FA=ZE CAS No.86089-09-0) x

Al8{Z43} NOAEL> 60mg/kg bw/day (L& (=&
mg / kg BW /D) HEF7[o| F1toi o{H

1=, OECD Guideline 401, GLP,

OECD Guideline 402, GLP,

Guideline 403, GLP)
A=A x30| YARK| &AZ
CAS N0.1313-27-5) % &%
o xS0l HEEX A4S
)(OECD Guideline 405, GLP)

0474_1
(==

=
P
=%
Al&474
=0 =
X

.I

=~

o gkxd

|.|:||A-|o| ‘=’|'7=|E|X| gl-%

E£*{ :ECHA

& 7ol

Al&dat |_|.|

[ == g

No.18868-43-4), Al

| S44(OECD Guideline 476, GLP)(%

=)
HE2

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
% y A—E [ ;o (=] I_-:l

416.,GLP)( At

=13

=2
=, =

& CAS No0.10102-406), ZHE

SEM/2XM =4 NOAEL> 40mg/kg bw/day(OECD Guideline 414, GLP)(®

AE

: ECHA

At

O|8¢8t YEHSH/z7|HYE AlHZEm oY

El CAS
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b S 2IREA], AFK]

17mg/kg

2~ NOAEL

bw/day (nominal)(OECD Guideline 408, GLP)(RAFE &l CAS No.10102-
T8 529 E7F, NOAEC> 100

1 ICSC ECHA

x

v 2=
X =

: ECHA

EX

Ol7Z4 st4, MAN, AFZH(OECD TG 401, GLP)(RAFE & CAS No.7631-95-
Xx

air (nominal)(OECD Guideline 413, GLP)(R A= & CAS No.1313-27-5)

mg/m?

olo
o1

D A=

0
1o
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ol
0|

0

)i

PN~

o

74
-EUCLP: XI&

-IARC : A2
-OSHA: Xt&2
-ACGIH: AI&
-NTP: A&
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(Salmonella typhimurium TA98, TA100):

x|
=

s Invitro-0| M2 SFHEHTHO[A|

2

20|

In vivo-UDS assay Al
: S of|H| ofq AMIcHol Z* 158 mglkg
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* : ECHA
* : ECHA

=
=

:Rat (AtZ (& OECD TG 401, GLP) X
: Rat (AFZ AJ/SOECD TG 402, GLP) x

- 727 :LD50 >2000 mg/kg AES

=
=

: LD50 >2000 mg/kg AES

7=|_l—1_|
o]
=

: ECHA

1

=X

OECD TG 401, GLP) x=

:Rat (MRS

. BF LC50>5.4 mg/e 4 hr AES

[T

Ny

: ECHA

_|

X

=
=

OECD TG 404, GLP ¢

[

ol
<

: ECHA

g

&%

2o{e (OECD TG 405, GLP) %

x

=
=

= OECD TG 406, GLP %
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S50 #AHY
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CHOSUN WELDING
ol gHglol &

o8¢t

GLP
TERQ A
A
0B
| JlzolM RolEt uY

27|
oIZ OECD TG 476, GLP ‘A L Ot
13472-45-2 OECD TG 474, GLP % Z#* : ECHA
22 E
EE 0|
125

AMEE: -
EM AE Zn, MADE B
E 7 13472-45-2) (OECD TG 428) S
7} LIEFE NOAEL =

|AHA|
Ho==

I
J0

Fol
=

27t

mlo
lI|o|n

[e]]]
=

(]
o
o O
rok

HAEYM : BiE
NOAEL = 0.65 mg/L air (
=
o

Zn, ofulek Ml BFOIAM D2
NE Z, 78 =

: ECHA
ol KMIE

SPNLFE

-~

OPPTS 870.3650
I X4
o
Yzz 78

=
PA
E Cjgoz #7
I=|x| o
=2%

A
o
mg/kg/day
(RAMZ R 13472-45-2) (E
7l 54 (138 =&) : 2=
CHed
D TG 401, GLP % &*%{ : ECHA
A=A AIE A, NOAEL
& ¥ Z1, NOAEL >

UE
39318-18-8 OECD TG 412, GLP % &#*{ : ECHA

mg/L air At

O

0.652
PN =
|E|' ooo .
12. &30 Oxlz I

7t HEfE
7t =

0{® :LC50 8.65 mg/e Al B ) XEX : ECHA

©)

96 hr Oncorhynchus mykis(X|



=
=

CHOSUN WELDING

=1 O}
= L=

MHEAHAKXE
(Material Safety Data Sheets)

MSDSH& : AA05315-0000016000

EMBE

: CSW-0016

1 2023.08.23

L4

o ZZF/ :LC50106.3 mg/e
o ZF :EC5018 mg/
=]

L) &k

o 0{F/ :LC50>3.6 mg/e 96 hr Oncorhynchus mykiss
(OECD TG 203, EU Method C.1, EHX|
: EC50 > 100 48 hr Daphnia magna

(OECD TG 202, EU Method C.2, X|
:EC103.4 mg/e 72 hr (OECD TG 201, EU Method C.3 (Algal Inhibition test), k|44l B4 GLP)

=
o &

o X&
XEXM E
Ch) O|tSHE|EHS

CHA

96 hr (2 x|

A
_I_A—!,

=, ATy,

T =, 3Ty,

E4) %ZE% : ECHA
72 hr (OECD TG 201 ) xE*{ : ECHA

GLP) &% : ECHA

o 04% :LC50> 100 mg/¢e 96 hr Carassius auratus(OECD Guideline 203)

=
=TT

: LC50 > 500 mg/¢ 48 hr Daphnia magna % Z*{ : ECHA

o Z&/ :EC50>50 mg/¢ 72 hr Selenastrum capricornutum XZ%{ : ECHA
a2

2t A2I2

o 017 : XA=EQIZ
o UAUF : XAEQAZ
o AR : XNEQIS
ob) LA

o 04

~1.1 mg/e Brachydanio rerio %Z*{ : OECD

o 04/ :LC5013.9~210 mg/c 96 hr (EL4L:40.5 mg/e ) XERX : GESTIS

o ZZtF :EC5017.7~18.9 mg/c 48 hr Daphnia magna (X|

XEXN :

ECHA

A
_I_A—l,

GLP) XZ#* :ECHA

growth media with ultrapure water)

o Z= :EC500.1~17.8 mg/e 72 hr (GESTIS, 323t 8.75) xE*| : GESTIS

Ab) otaud=

o O{f : RAEQIS

o UZF :LC506

o ZF : XNERYU;S

oty &= 0lE

o O{f : RIRQIS

o ZZIR{ :NOEC > 100 mg/e
o ZJ/ :NOEC = 0.052 mg/e
xh Selgd

o
Il

0{%F :LC50609.1 mg/¢ Pimephales promelas

4.7 mg/e 96 hr Gammarus lacustris % Z*{ : ECOTOX

48 hr Daphnia magna %Z&*{ : IUCLID
72 hr Selenastrum capricornutum(OECD TG 201, GLP) xZ*{ : ECHA

(OECD Guideline 203, GLP, A= Z& CAS No.10102-40-6) & *

: EHCA
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o ZZI{ :EC50130.9 mg/¢e Daphnia magna

(OECD Guideline 202, GLP,RAtE & CAS No. 10102-40-6) x&E*{ : ECHA
o ZR/ :EC50289.2 mg/¢e 72 hr 7|E}(Pseudokirchnerella subcapitata, OECD Guideline 201,

SAFEE CAS No0.10102-40-6) XZEX : ECHA
) LIE
o 04F/ :LC502589.695 mg/c 96 hr 7|E}(Neutral Organics :Fish)

% EX : Ecological Structure Activity Relationships(ECOSAR)
o ZZI{ :LC501123.959 mg/c 48 hr 7|Et(Neutral Organics:Daphnid)
X EX : Ecological Structure Activity Relationships(ECOSAR)

o Z&&/ :EC50247.252 mg/e 96 hr 7|EF(Neutral Organics :Green Algae)

% E7X : Ecological Structure Activity Relationships(ECOSAR)

7}) ElEt=

o O/ : (RIRGIR)

o Z{/ : REYUS

o XR® : REYS

El) SHAH

o 0% :LC50>181 mg/¢e 96 hr 7|E}(Danio rerio, FAIE &: 13472-45-2, OECD Guideline 203, GLP)

XEX :ECHA

o ZZtF :EC50>0.163 mg/¢c 48 hr Daphnia magna(‘R A= &: 13472-45-2 OECD TG 202, GLP)
XEX :ECHA

o X :EC50>17.7 mg/e 72 hr 7|EHPseudokirchnerella subcapitata, & &,

1
FAZE 13472-45-2, OECD TG 201, GLP) X E*{ : ECHA

o MRY : XNEQIZ
o Bald : REQIS
Lty 2zt

o TRY : KBRS
o Hilld : KEQIZ
Ct) OlAtSLE|EHS

o MR : AERQZ
o Bl : REGIS

: 57 ~ 77 log Kow (OECD Guideline 117) % Z*{ : ECHA

o
o Edlid : REQIS
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oh &
o THFRY: KRGS
o Eslld : XA=olZ
Hh 2 &

O
Ar 3
ol

i =l

i LIE

o TR :0.23log Kow xZ*{ : Ecological Structure Activity Relationships(ECOSAR)
o E&M : REUS

7}) ElEt=

o FIEA] -

Et) SHAH
o MRY: KRS
o Bl : XREQIZ

o s&FM U7t < X%EX NITE

> 0.
u

|& :77 ~99 (OECD Guideline 301 A, GLP) %&*{ : ECHA
3& :1(BMF) XZ%*{ :ECHA
E2283: 49 (L/kg) XERX :ECHA
LIR& :3.162 X ZE* : Ecological Structure Activity Relationships(ECOSAR)
. (Cut-off value=0.4357; 23l &(BIOWIN 5)) % & *{ : EPI Suite
gt EY 0|84 . &7t : (kd= & 994, OECD TG 106) xE X : ECHA

LIS= :0.199 %EX : Quantitative Structure Activity Relation(QSAR)
E|EtE :1.582

- LIZ : 01F NOEC28d=21.7 mgNi/L ASTM 2004, APHA 1998, GLP,
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0{&% NOEC40d=0.0036mgNi/LFAl = &
=HS NOEC22d=0.0264 mgNi/LEPA/600/R-95/136,
=HS NOEC40d=0.040mgNi/LRAI= &

el

ne
1
o
Hr

nickel dichloride

nickel dichloride %Z&%{ : ECHA
: 01%:Oncorhynchus kisutch, NOEC, 28w, => 19.5mg/L, fAt2 & CAS No0.10102-40-6,
£+ 2t F/ :other: Chironomus riparius, NOEC, 14d, =393mg/L, other guideline: OECD
TG 218, SAHZ & CAS No.10102-40-6
Z & :Dunaliella tertiolecta, NOEC, 72h, =938 mg/L, ISO 10253, A2 Z& CAS No.10102-
40-6 % E*X : ECHA
. ZrZH= Daphnia magna: NOEC = 0.076 mg/Lreproduction, 0.137 mg/ Limmobilisation 21d
OECD TG 211, GLP|x & *{ : ECHA
: 0% Danio rerio: NOEC > 10 mg/L 38d SAt= &: 13472-45-2 OECD TG 210, GLP,
2+ 2t ¥ Daphnia magna: EC50 > 100 mg/L, NOEC, LOEC = 50 mg/L 21d
FAHS & 13472-45-2 OECD TG 211, GLP % &*{ : ECHA

13. HZ|A| FoALE

7b HZIHE - 7S REfHo BAE 42 wdol met W= Y 78 HIIsHAIR.
L. HZIAl Fo| AME : HZ|SEEIH BAE F2 nHo BAIE W8S =XIetn [MEAR.
14, 250 W M
7h g2 WS - Y IS,
Lt | MY MAH : sHE iS.
Ct. 280 Mol M 55 : i RS
2t 87182 : siE is.
of Y 2 =& : HlsHE
Ht. AFEA 28 = 25 Uof Es & Ee7t JAL et St of cH
o FXf Al HI&ZEX| : T RS
o RE Al HI¥ZEX|: T eHs.
15. HA T A=E
7t dtdetME 7ol o3t A
=32d CAS No. TTAEE
_ el RSH=EE
= Iron 7439-89-6 _
CEIIEHEEE
HUBASHU LS H(EEFII6 7E)
s Manganese 7439-96-5 N
ety RSHEE
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HNEHS 1 4
== Molybdenium 7439-98-7 27 Z45& 500kg
ElEt= Titanium(Ti) 7440-32-6 2% 345E 500kg
EHAH Tungsten(W) 7440-33-7 2% 258 500kg
gt. HZIE #eldo offt #Al - Y S
=34 CAS No. TR
= Iron 7439-89-6 X HH 7|2
AzI2 Silicon(Si) 7440- 21-3 X & 7|2
LA Nickel(Ni) 7440-02-0 X&L 7|2
solgd Molybdenium 7439-98-7 XEH7|IE
SER0I= Aluminum(Al) 7429-90-5 INESh: L=
ob. 7IEt S & =SHol offt #Al . HEo| AZ0| g™ Y i3,
o DO|ZFH2/HE(CERCLA T1d): 3 & 2267.995kg 5000Ib, LIZ 45.3599kg 100Ib
o EU ERHE(EHEFZAD) : LIZ Carc. 2 STOT RE 1 Skin Sens. 1, €& 0|= Pyr. Sol.1, Water-

o EU EREE(RIEET):

7t Rmo| EX

react. 2

o EU #3 Regulation(EC) No. 1272/2008
o EU T+% Directive

K

CX=E PN
=
o

L

o
K

1Al
.{

H

o O

oo o
do
0>

ro o

O
[P
0F 12 9% HI W O O

-
" O O
ﬂ
W B
>
(18
n %
z [l

o
=
0% B

).
>'-I>
N

Al 2020-48 =
Al 2020-130 Z(3H&HE

EIEEELIET

=l o|

A& 3|(ACGIH, www.acgih.org)

HE2[=(OSHA, www.osha.gov)
&l (http://ncis.nier.go.kr/ncis)
SE&TH
M A| A (http://www.nema.go.kr)

EFX|(NTP, http://ntp.niehs.nih.gov)

M E (http://www.kosha.or.kr)

i 2 MIE](http://www.law.go.kr)
120204 09 & 25

LIZ H351 H372 ** H317, ¥R 0|F H250, H261

BAXZ &8 7|E)
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