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AWS Standard of Welding Materials
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AWSZ 5 Z | UNS No. " & B o & %
C Cr Ni Mo | Nb+Ta | Mn Si P S

E209 W32210 | =0.06 |20.56~24.0| 9.5~12.0 |[1.6~3.0) — |4.0~7.0| =1.00 | =0.04 | =0.03
E219 W32310 | =0.06 19.0~21.5| 55~7.0 | =0.75 — 8.0~100| =1.00 | =0.04 | =0.03
E240 W32410 | =0.06 |17.0~19.0| 4.0~6.0 | =0.75 —  |105~135] =1.00 | =0.04 | =0.03
E307 W30710 |0.04~0.14/18.0~21.5| 9.0~10.7 |0.56~1.5| —  |3.30~475 =1.00 | =0.04 | =0.03
E308 W30810 | =0.08 |18.0~21.0| 9.0~11.0 | =0.75 — |0.5~25] =1.00 | =0.04 | =0.03
E308H W30810 |0.04~0.08/18.0~21.0| 9.0~11.0 | =0.75 — 10.5~25| =1.00 | =0.04 | =0.03
E308L W30813 | =0.04 |18.0~21.0| 9.0~11.0 | =0.75 — ]0.5~25| =1.00 | =0.04 | =0.03
E308Mo W30820 | =0.08 |18.0~21.0| 9.0~12.0 |2.0~3.0/ — |0.5~25| =1.00 | =0.04 | =0.03
E308LMo W30823 | =0.04 |18.0~21.0| 9.0~12.0 |2.0~3.0, — |0.5~25| =1.00 | =0.04 | =0.03
E309 W30910 | =0.15 |22.0~25.0|12.0~14.0| =0.75 — 10.5~25| =1.00 | =0.04 | =0.03
E309H W30910 |0.04~0.15|22.0~25.0|12.0~14.0| =0.75 — 10.5~25| =1.00 | =0.04 | =0.03
E309L W30913 | =0.04 |22.0~25.0/12.0~14.0| =0.75 — 10.5~25| =1.00 | =0.04 | =0.03
E309Nb W30917 | =0.12 |22.0~25.0|12.0~14.0| =0.75 | 0.70~1.00 |0.5~2.5| =1.00 | =0.04 | =0.03
E309Mo W30920 | =0.12 |22.0~25.0|12.0~14.0|{2.0~3.0) — |0.5~25/ =1.00 | =0.04 | =0.03
E309LMo W30923 | =0.04 |22.0~25.0|12.0~14.0/2.0~3.0) — |0.5~25/ =1.00 | =0.04 | =0.03
E310 W31010 |0.08~0.20|25.0~28.0|20.0~22.5| =0.75 — |1.0~25| =0.75 | =0.03 | =0.03
E310H W31015 |0.35~045|25.0~28.0|20.0~22.5| =0.75 — |1.0~25| =0.75 | =0.03 | =0.03
E310Nb W31017 | =0.12 |25.0~28.0|20.0~22.0| =0.75 | 0.70~1.00 | 1.0~2.5| =0.75 | =0.03 | =0.03
E310Mo W31020 | =0.12 |25.0~28.0|20.0~22.0|2.0~3.0/ — |1.0~25| =0.75 | =0.03 | =0.03
E312 W31310 | =0.15 |28.0~32.0| 8.0~10.5 | =0.75 — 10.5~25| =1.00 | =0.04 | =0.03
E316 W31610 | =0.08 |17.0~20.0|11.0~14.0{2.0~3.0) — |0.5~25| =1.00 | =0.04 | =0.03
E316H W31610 |0.04~0.08/17.0~20.0|11.0~14.0/2.0~3.0) — |0.5~25| =1.00 | =0.04 | =0.03
E316L W31613 | =0.04 |17.0~20.0|11.0~14.0|2.0~3.0) — |0.5~25| =1.00 | =0.04 | =0.03
E316LMn W31622 | =0.04 |18.0~21.0|15.0~18.0|26~35 — |5.0~8.0| =0.90 | =0.04 | =0.03
E317 W31710 | =0.08 |18.0~21.0|12.0~14.0{3.0~40 — |0.5~25/ =1.00 | =0.04 | =0.03
E317L W31713 | =0.04 |18.0~21.0|12.0~14.0{3.0~40 — |0.5~25/ =1.00 | =0.04 | =0.03
E318 W31910 | =0.08 |17.0~20.0|11.0~14.0|2.0~3.0| 6XC~1.00 {0.5~2.5| =1.00 | =0.04 | =0.03
E320 W88021 | =0.07 |19.0~21.0|32.0~36.0|2.0~3.0| 8XC~1.00{0.5~2.5| =1.00 | =0.04 | =0.03
E320LR W88022 | =0.03 |19.0~21.0|32.0~36.0|2.0~3.0| 8XC~0.40 | 1.50~2.50| =0.30 | =0.020| =0.015
E330 W88331 |0.18~0.25|14.0~17.0|33.0~37.0| =0.75 — |1.0~25| =1.00 | =0.04 | =0.03
E330H W88335 |0.35~045|14.0~17.0|33.0~37.0| =0.75 — |1.0~25| =1.00 | =0.04 | =0.03
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010~030 | =075 | 0.10~030 | — 690= | 100= None
010~030 | =075 — — 620= | 90= None
=075| — — 690= | 100= None
— [=om| — — 590= | 85= None
— [=om| — — 550= | 80= None | RNY308
— [=om| — — 550= | 80= None | RNY308HT
— |som| — — 520 | 75= None | RNVadaL, RNY308LS,
— [=om] — — 550= | 80= None
— [=om] — — 520= | 75= None
— [=om] — — 550= | 80= None | RNY309
— [=om] — — 550= | 80= None
— [=om] — — 520= | 75= None | RNY300L
— [=om] — — 550= | 80= None
— [=om] — — 550= | 80= None | RNY309Mo
— [=om] — — 520= | 75= None | RNY309MoL
— [=om] — — 550= | 80= None | RNY310
— [=om] — — 620= | 90= None | RNYHK
— [=zom| — — 550= | 80= None
— [=om] — — 550= | 80= None
— [=om] — — 660= | 95= None | RNY312
— [=om] — — 520= | 75= None | RNY316
— [=om] — — 520= | 75= None
— [=om] — — 490= | 70= None | RNY316L, RNY316LA
010025 | =075 — — 550= | 80= None
— [=om] — — 550= | 80= None
— [=om] — — 520= | 75= None | RNY317L
— [=om] — — 550= | 80= None
— [s0~a0] — — 550= | 80= None
— [s0~a0] — — 520= | 75= None
— [=om] — — 520= | 75= None | RNY330
— [som| — — 620= | 90= None
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AWSZ 5 X | UNS No. A H & B o & %
C Cr Ni Mo | Nb+Ta | Mn Si P S

E347 W34710 | =0.08 |18.0~21.0| 9.0~11.0 | =0.75 | 8XC~1.00|0.5~2.5| =1.00 | =0.04 | =0.03
E349 W34910 | =0.13 |18.0~21.0| 8.0~10.0 | 0.35~0.65 | 0.75~1.20 |0.56~2.5| =1.00 | =0.04 | =0.03
E383 W88028 | =0.03 |26.56~29.0|30.0~33.0|3.2~4.2 — |0.5~25| =0.90 | =0.02 | =0.02
E385 W88904 | =0.03 |19.56~21.5|24.0~26.0|/4.2~5.2) — |1.0~25| =0.90 | =0.03 | =0.02
E409Nb W40910 | =0.12 |11.0~140| =0.6 | =0.75 | 050~150| =1.0 | =1.00 | =0.04 | =0.03
E410 W41010 | =0.12 |11.0~135| =0.7 =0.75 — =1.0 | =0.90 | =0.04 | =0.03
E410NiMo | W41016 | =0.06 |11.0~12.5| 4.0~5.0 |040~0.70 — =1.0 | =0.90 | =0.04 | =0.03
E430 W43010 | =0.10 |15.0~18.0) =0.6 | =0.75 — =1.0 | =0.90 | =0.04 | =0.03
E430Nb W43011 | =0.10 |15.0~18.0| =0.6 | =0.75 | 050~150| =1.0 | =1.00 | =0.04 | =0.03
E630 W37410 | =0.05 |16.0~16.75| 4.5~5.0 | =0.75 | 0.15~0.30 | 0.25~0.75 | =0.75 | =0.04 | =0.03
E16-8-2 W36810 | =0.10 |14.56~16.5| 7.56~9.5 |1.0~20/ — |0.5~25| =0.60 | =0.03 | =0.03
E2209 W39209 | =0.04 |21.6~23.5| 8.5~10.5|2.5~35 — ]0.5~2.0| =1.00 | =0.04 | =0.03
E2307 S82371 | =0.04 |22.5~25.5| 6.5~10.0 | =0.8 —  ]04~15| =1.0 {=0.030|=0.020
E2553 W39553 | =0.06 |24.0~27.0| 6.56~85 |29~39 — |05~15| =1.00 | =0.04 | =0.03
E2593 W39593 | =0.04 |24.0~27.0| 8.5~10.5|2.9~39) — |05~15| =1.00 | =0.04 | =0.03
E2594 W39594 | =0.04 |24.0~27.0| 8.5~10.5 |3.5~45 ~— [0.5~2.0| =1.00 | =0.04 | =0.03
E2595 W39595 | =0.04 |24.0~27.0| 8.5~10.5 |2.5~45 — =25 | =1.2 | =0.03 | =0.025
E3155 W73155 | =0.10 |20.0~22.5|19.0~21.0|2.5~3.5| 0.75~1.25 | 1.0~2.5| =1.00 | =0.04 | =0.03
E33-31 W33310 | =0.03 |31.0~35.0/30.0~32.0{1.0~20) — |25~40| =09 | =0.02 | =0.01

- LRERUADTRESHPICRELIBEICIE, Zh5THk (Fells) OBEEHM0.50%UTT
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N |cul v Ti W | MPa| ksi ECHE IR
— [=oms| — | — | — [s0s] 7= | 30= | None | RNY347, RNY347L
— [ =075 0.10~0.30 =0.15 [125~1.78 690= | 100= | 255 | None
— Jos~15] — | — | — [s0s] 755 | 30= | None
— ia~20] — | = | = [s0s| s | 30= | None
— J=oms| — | = | — [mos|ess | 20=]| @
— [=oms| — [ — | — [sw0s|ms|20s| ® [rRuvao
— J=oms| — [ = | = Jeos|m=] 152 | @
— [=oms| — [ — | — [amos|es|220s| ® |Ruvazo
— J=oms| — | = | — [mos|ess | 20=]| @
- 3B, - - — o= |1%=| 7= | @ |RNY630
— [=oms| — [ — | — [ss0=]| 8= | 3= | None | RNY16-8-2
008~020| <075| — | — | — |690=|100s | 20= | None | RNY329.3L
010~020| <050| — | — | — |690=|100s | 20= | None
010~025[15~25) — | — | — |760= | 110s | 15= | None
008~02515~30] — | — | — |760= | 110s | 15= | None
020~030| <075| — | — | — |760=|110s | 15= | None | RNY329J4L
020~030[04~15] — | — |04~10]760< | 110S | 155 | None | RNY2595
— | 0759282 — | 20~30| 6%0= | 100s | 205 | None
03~05 |04~08| — | — | — |[720=|105= | 25= | None
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Traditional Nominal & n H @ e
AWS Composition UNS No c cr Ni Mo Mn Si

209 = S20980 =0.05 [20.5~24.0| 9.56~12.0 | 1.56~3.0 | 40~7.0 | =0.90
218 = S21880 =0.10 |16.0~18.0| 8.0~9.0 | =0.75 | 7.0~9.0 | 3.5~45
219 = S21980 =0.05 [19.0~215| 55~7.0 | =075 |8.0~10.0| =1.00
240 = S24080 =0.05 |17.0~19.0| 40~6.0 | =0.75 |10.5~135| =1.00
307 = S30780  |0.04~0.14]19.5~22.0| 8.0~10.7 | 0.5~1.5 |3.30~4.75|0.30~0.65
= 18 8 Mn = =0.20 |17.0~20.0/ 7.0~100 | =05 5.0~8.0 =12
308 - S30880 =0.08 [19.5~22.0/9.0~11.0| =0.75 | 1.0~2.5 |0.30~0.65
308Si = S30881 =0.08 [19.5~22.0/9.0~11.0| =075 | 1.0~2.5 |0.65~1.00
308H - S30880  |0.04~0.08|19.5~22.0| 9.0~11.0 | =050 | 1.0~25 |0.30~0.65
308L = S30883 =0.03 [19.5~22.0|/9.0~11.0| =0.75 | 1.0~2.5 |0.30~0.65
= 199L = =0.03 [19.0~21.0/ 9.0~11.0| =05 1.0~25 | =0.65
308LSi = S30888 =0.03 [19.5~22.0/9.0~11.0| =0.75 | 1.0~2.5 |0.65~1.00
= 199 L Si = =0.03 [19.0~21.0/9.0~11.0| =05 1.0~2.5 |0.65~1.25
308Mo = S30882 =0.08 |18.0~21.0] 9.0~12.0 | 2.0~3.0 | 1.0~2.5 |0.30~0.65
- 20103 - =0.12 |18.0~21.0| 8.0~12.0 | 1.5~35 | 1.0~25 =1.0
308LMo = S30886 =0.04 |18.0~21.0] 9.0~12.0 | 2.0~3.0 | 1.0~2.5 |0.30~0.65
- 2010N - 0.06~0.09|20.5~22.5| 9.5~11.0 | =05 0.3~1.0 | 1.0~2.0
309 = S30980 =0.12 |23.0~25.0{12.0~140| =0.75 | 1.0~2.5 |0.30~0.65
= 2212H = 0.04~0.15|21.0~24.0{11.0~14.0| =05 1.0~2.5 =20
309Si = S30981 =0.12 |23.0~25.0{12.0~140| =0.75 | 1.0~2.5 |0.65~1.00
309L = S30983 =0.03 |23.0~25.0{12.0~140| =0.75 | 1.0~2.5 |0.30~0.65
= 2312L = =0.03 |22.0~25.0{11.0~140| =05 1.0~25 | =0.65
309LD 2212L = =0.03 |21.0~24.0{10.0~120/ =0.75 | 1.0~25 | =0.65
309LSi = S30988 =0.03 |23.0~25.0{12.0~140| =0.75 | 1.0~2.5 |0.65~1.00
= 2312LSi = =0.03 |22.0~25.0{11.0~140| =05 1.0~2.5 |0.65~1.25
309Mo = S30983 =0.12 |23.0~25.0{12.0~14.0| 2.0~3.0 | 1.0~2.5 |0.30~0.65
309LMo = S30986 =0.03 |23.0~25.0{12.0~14.0| 2.0~3.0 | 1.0~2.5 |0.30~0.65
= 23122L = =0.03 |21.0~25.0{11.0~15.5| 2.0~35 | 1.0~2.5 =1.0
309LMoD = = =0.03 [19.0~22.0({12.0~14.0| 2.3~33 | 1.0~25 | =0.65
= 21133L = =0.03 [19.0~22.0|12.0~14.0| 2.8~3.3 | 1.0~25 | =0.65
309LNb - - =0.03 [23.0~25.0{12.0~140/ =0.75 | 1.0~25 | =0.65
= 23 12 Nb = =0.08 |22.0~25.0{11.0~140] =05 1.0~2.5 =1.0
309LNbD - - =0.03 [20.0~23.0{11.0~13.0/ =0.75 | 1.0~25 | =0.65
310 = S31800  |0.08~0.15|25.0~28.0/20.0~22.5| =0.75 | 1.0~2.5 |0.30~0.65
- 25 20 - 0.08~0.15|24.0~27.0(18.0~22.0| =05 1.0~25 =20
= 25 20 Mn = 0.08~0.15|24.0~27.0{18.0~22.0| =05 2.5~5.0 =20
- 2520 H - 0.35~0.45|24.0~27.0(18.0~22.0| =05 1.0~25 =20
310L - - =0.03 |25.0~28.0{20.0~225| =0.75 | 1.0~25 | =0.65
3108 - - =0.08 [25.0~28.0{20.0~22.5| =0.75 | 1.0~25 | =0.65
- 25222NL |- =0.03 |24.0~27.0({21.0~24.0| 1.56~3.0 | 3.5~6.5 =10
= 26235N = =0.02 |25.0~27.0({21.0~25.0| 4.0~6.0 | 1.5~5.5 =10
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(AWS Ab.9:2017)

2 m 5 %
- 54 hAEMH

P s N cu | N’ | v Ti
<003 | =003 [0.0~030] =075 | - [010~030] -
=003 | =003 [008~018] =075 | - = =
=003 | =003 [000~030] =005 | - - -
=003 | =003 [000~030] =075 | - = =
=03 | =003 | - | sors | - - -
=003 | =003 | - | =05 | - = =
=0 | =003 | - | so;s | - - -
=003 | =003 | - | sors | - = =
=0 | =003 | - | so;s | - - -
=003 | =003 | - | sors | - = =
=0 | =002 | - | =05 | - - -
=003 | =003 | - | sors | - = =
=0 | =002 | - | =05 | - - -
=003 | =003 | - | sors | - = =
=0 | =002 | - | =05 | - - -
=003 | =003 | - | sors | - = =
2002 | S001 |000~020] 505 |5, S8 0l - -
=003 | =003 | - | sors | - = =
=0 | =002 | - | =05 | - - -
=003 | =003 | - | sors | - = =
=0 | =003 | - | sors | - - -
=003 | =002 | - | =05 | - = =
=0 | =003 | - | sors | - - -
=003 | =003 | - | sors | - = =
=00 | =002 | - | =05 | - - -
=003 | =003 | - | sors | - = =
=0 | =003 | - | sors | - - -
=003 | =002 | - | =05 | - = =
=0 | =003 | - | sors | - - -
=003 | =003 | - | sors | - = =
=003 | s003 | - | =oms |10 - -
=003 | =002 | - | =05 [1xC~10[ - =
=003 | s003 | - | =oms |\WCT1Z - -
=003 | =003 | - | sors | - = =
=00 | =002 | - | =05 | - - -
=003 | =002 | - | =05 | - = =
=00 | =002 | - | =05 | - - -
=00 | =003 | - | =075 | - - -
=003 | =0m3 | - | =015 | - - -
=003 | =002 [000~020] =05 | - - -
=002 | =001 [030~040] =05 | - - -
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Traditional | Nominal B m # o ft
al | NS No
AWS Composition c cr Ni Mo Mn Si

312 = S31380 | =015 |28.0~320]8.0~105| =075 | 1.0~25 |0.30~0.65
- 299 - =015 [280~320| 80~120| =05 | 1.0~25 | =10
316 - S31680 | =008 |18.0~20.0|11.0~140| 2.0~30 | 1.0~25 |0.30~0.65
3165i - 31681 =008 |18.0~20.0|11.0~140] 20~30 | 1.0~25 |0.65~1.00
376H = S31680 | 0.04~0.08|18.0~20.0|11.0~140| 2.0~30 | 1.0~25 |0.30~0.65
- 19123H |- 0.04~0.08|18.0~200|11.0~14.0| 2.0~30 | 1.0~25 | =10
3761 - S31683 | =003 |18.0~20.0|11.0~140| 2.0~30 | 1.0~25 |0.30~0.65
- 19123 |- =003 |18.0~20.0|11.0~140] 25~30 | 1.0~25 | =065
316LCu - = =003 |18.0~20.0[11.0~140] 20~30 | 1.0~25 | =065
316LSi - S31688 | =003 |18.0~20.0|11.0~140| 2.0~30 | 1.0~25 |0.65~1.00
- 19123LSi |- =003 |18.0~20.0[11.0~140| 25~30 | 1.0~25 |0.65~1.25
316LMn - S31682 | =003 |19.0~22.0|15.0~18.0| 25~35 | 5.0~9.0 |0.30~0.65
- 20163 MnNL|— =003 |19.0~22.0|15.0~180| 25~45 | 5:0~90 | =1.0
- 20163MnL | — =003 |19.0~22.0|15.0~180| 25~45 | 50~9.0 | =1.0
317 - S31780 | =008 |185~205]13.0~150| 3.0~40 | 1.0~25 |0.30~0.65
370 - S31783 | =003 |185~205|13.0~150| 3.0~40 | 1.0~25 |0.30~0.65
- 18153L |- =003 |17.0~20.0]13.0~160| 25~40 | 1.0~40 | =1.0
- 19134L |- =003 |17.0~20.0]12.0~15.0| 30~45 | 1.0~50 | =1.0
= 19134NL |- =003 |17.0~20.0]12.0~150| 30~45 | 1.0~50 | =1.0
- 18165NL |- =003 |17.0~20.0|16.0~19.0] 35~50 | 1.0~40 | =1.0
318 - S31980 | =008 |18.0~20.0|11.0~140| 20~30 | 1.0~25 |0.30~0.65
- 19123Nb |- =008 |18.0~20.0|11.0~140] 25~30 | 1.0~25 | =065
= 19123 Nb Si | — =008 |18.0~20.0|11.0~140| 25~30 | 1.0~25 |0.65~1.25
318L - - =003 |18.0~20.0[11.0~140] 20~30 | 1.0~25 | =0.65
320 = N0B0ZI | =007 |19.0~21.0|320~360| 20~30 | =25 | =060
320LR - N0B022 | =0025 |19.0~21.0|32.0~36.0| 20~30 | 15~20 | =0.5
321 - S32180 | =008 |185~205|9.0~105| =075 | 1.0~25 |0.30~0.65
330 - NO08331  |0.18~0.25|15.0~17.0|34.0~37.0] =075 | 1.0~25 |0.30~0.65
- 18 36 H - 0.18~0.25|15.0~19.0|33.0~37.0] =05 | 1.0~25 | 04~2.0
- 2835 N - 0.03~0.09|26.5~29.0[33.0~36.0] =05 | 1.0~2.0 | 05~10
347 - S34780 | =008 |19.0~215]9.0~11.0| =075 | 1.0~25 |0.30~0.65
- 199 Nb - =008 [19.0~21.0| 9.0~11.0| =05 | 1.0~25 | =065
347Si - S34788 | =008 |19.0~215]9.0~11.0| =075 | 1.0~25 |0.65~1.00
- 199NbSi |- =008 [19.0~21.0| 9.0~110| =05 | 1.0~25 |0.65~1.25
347L - - 2003 |19.0~21.5/9.0~11.0| =075 | 1.0~25 | =065
383 - N0B028 | =0025 |265~285|30.0~33.0| 32~42 | 1.0~25 | =050
- 27314CulL |- =003 |260~29.0|30.0~330| 30~45 | 1.0~30 | =10
385 - NOB94 | =0025 |195~215|24.0~260| 42~52 | 1.0~25 | =050
- 20255CuL |- =003 |19.0~22.0|240~27.0| 40~60 | 1.0~40 | =10
- 02%55CuNL |— =003 |19.0~22.0|24.0~27.0] 40~60 | 1.0~40 | =1.0

— 204 —




g R H %
- - 5t bt

P s N cu | N’ | v i
=03 | =003 | - | sors | - - -
=003 | =002 | - | =05 | - - -
=03 | =003 | - | sors | - - -
=003 | =0 | - | =015 | - - -
=03 | =003 | - | sors | - - -
=003 | =002 | - | =05 | - - -
=03 | =003 | - | sors | - - -
=003 | =002 | - | =05 | - - -
=00 | =003 | - |10~25| - - -
=003 | =0m | - | =015 | - - -
=0 | =002 | - | =05 | - - -
=003 | =003 [000~020[ =075 | - - -
=003 | =002 [000~020] =05 | - - -
=003 | =002 | - | =05 | - - -
=03 | =003 | - | sors | - - -
=003 | =0m | - | =015 | - - -
=0 | =002 | - | =05 | - - -
=003 | =002 | - | =05 | - - -
=003 | =002 [000~020] =05 | - - -
=003 | =002 [000~020[ =05 | - - -
=003 | =003 | - | =075 |$CTEOL - -
=003 | =002 | - | =05 [1xC~10] - -
=003 | =002 | - | =05 [1xC~10

<003 | =003 | - | soms SO - -
S003 | =003 | - | 30~40 [8xC~10] - -
S0015 | =002 | — | 30~40 [8xC~040] - -
=003 | =003 | - | s075 | - -2
=003 | =0m | - | =015 | - - -
=0 | =002 | - | =05 | - - -
=002 | =002 [000~020[ =05 | - - -
=003 | =003 | - | =075 |1 - -
=003 | =002 | - | =05 [1xC~10] - -
=003 | =003 | - | =075 |1 - -
=003 | =002 | - | =05 [1xC~10] - -
=003 | =003 | - | =oms |1 - -
=002 | =003 | - [0q0~150] - - -
S0 | =002 | - |07~15| - - -
=002 | =003 | - [le~20] - - -
=0 | =002 | - |10~20] - - -
=003 | =002 [000~020[ 10~20| - - -
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W

1
2

FHN =D EALH

N - = oom # o 1t
TR | compostion | UNS e c cr Ni Mo | Mn i
409 - 540900 <008 |105~135] =06 | =050 | =08 | =08
409Nb - 40040 <008 |105~135| =06 | =050 | =08 | =10
410 - 541080 =012 |115~135] =06 | =075 | =06 | =05
- 13 - <015 |120~150] =05 | =05 | =10 | =10
3L - =005 |120~150] =05 | =05 | =10 | =10
410NMo | — 541086 <006 |11.0~125] 40~50 | 04~07 | =06 | =05
- 134 - <005 |11.0~140] 30~50 | 04~10 | =10 | =10
1651 - <004 |15.0~17.0] 45~65 | 0.9~15 | 1.2~35 | 02~0.7
420 - S42080  |0.25~040]12.0~140| =06 | =075 | =06 | =05
430 - 543080 <010 |1565~17.0] =06 | =075 | =06 | =05
- 17 - =012 |160~190] =05 | =05 | =10 | =10
430Nb - - <010 |1565~17.0] =06 | =075 | =06 | =05
430LND - - <003 |155~17.0] =06 | =075 | =06 | =05
- 18 L Nb - <002 |178~188| =05 | =05 | =08 | =05
439 - 543035 <004 |170~190] =06 | =05 | =08 | =08
- 254 - <015 |24.0~27.0] 40~60 | =05 | 10~25 | =20
446LMo - S44687 | <0015 |250~275| @ |0.75~150] <04 | =04
630 - 517480 s005 | 1899 | 45~50 | =075 |0.25~075| =075
19-10H - S30480  |0.04~0.08]185~20.0] 9.0~11.0| =0.25 | 1.0~2.0 |0.30~0.65
- 199 H - 0.04~008]18.0~21.0| 90~11.0| =05 | 1.0~25 | =1.0
16-8-2 - 516880 <010 |145~165] 75~95 | 1.0~2.0 | 1.0~2.0 |0.30~0.65
- 1682 - <010 |145~165] 75~95 | 10~25 | 10~25 | =10
2209 - 539209 <003 |215~235] 75~95 | 25~35 |050~2.00] =090
- 293NL |- <003 |21.0~240] 7.0~100 | 25~40 | =25 | =10
2307 23TNL 582371 <003 |225~255] 65~95 | =08 | =25 | =10
- B72L - <003 |24.0~27.0] 6.0~80 | 15~25 | =25 | =10
2553 - 539553 <004 |24.0~27.0] 45~65 | 29~39 | =15 | =10
- 2593CuNL|— <003 |24.0~27.0] 80~110 | 25~40 | =25 | =10
2594 BI4NL | S32750 <003 |24.0~27.0] 80~105 | 256~45 | =25 | =10
33-31 - R20033 | =0015 |31.0~35.0|30.0~330] 05~20 | =2.00 | =050
3556 - R30556  |0.05~0.15|21.0~23.0|19.0~225| 2.5~40 |0.50~2.00/0.20~0.80

LERUADTRESTRICRE U T

@O NbD%FTIETaLBEBRZI THL W,
@ Ni+Cu=0.5%
® Co0:16.0%-21.0%, W:2.0%-3.5%, Ta:0.30%-1.25%, Al:0.10%-0.50%, Zr:0.0019-0.100%, La:0.005%-0.100%, B: <0.02%

SR, TSR FeMSN DEFH0.50%UT TRIFNIEHRSE W,

Traditional AWSER D& F, Traditional AWSDEIC, “ER"&F7ciE“SS" 2% (R VY RTAT
DiHEIF*ERS") Nominal Composition#AD1i5& (&, Nominal CompositionDailc, #EHAT 28EH
ERIEIBEUT, UTORBERIT 2,

ronwivso

CIURE

LT URE

TSI ANBE
CYIN—-VI TR
CEREB (WTY—YT—UBRERVILY NORTTBE)
L L—HYE—LRE
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z B S %
- 5t MEEHH

P s N Cu Nb® v Ti w
=003 | =003 - =075 - — [txC~15] -
<004 | =003 - sors | 10€ - - -
=003 | =003 - =075 - - - -
<003 | =002 - <05 - - - -
=003 | =002 - =05 - - - -
<003 | =003 - <075 - - - -
=003 | =002 - =05 - - - -
<002 | =001 - <05 - - - -
=003 | =003 - =075 - - - -
<003 | =003 - <075 - - - -
=003 | =002 - =05 - - - -
<003 | =003 - <075 |8xC~12| ~— - -
=003 | =003 - =075 |8xC~12| — - -
<003 | =002 | =002 | =05 [PBIGN - -
=003 | =003 - =075 - - [txc~11] -
<003 | =002 - <05 - - - -
=0.02 =002 | =0015 @ - - - -
<003 | =003 —  |3.25~400(0.15~030| — - -
=003 | =003 - =075 | =005 - =0.05 -
<003 | =002 - <05 - - - -
=003 | =003 - =075 - - - -
<003 | =002 - <05 - - - -
=003 | =003 |0.08~0.20] =075 - - - -
<003 | =002 |0.10~020] =05 - - - -
=003 | =002 |0.10~020] =05 - - - -
<003 | =002 - <05 - - - -
=004 | =003 |0.10~025 15~25 | -— - - -
<003 | =002 |0.10~0.20] 15~25 | -— - - -
=003 | =002 |0.20~030] =15 - - - =10
<002 | =001 |0.35~060] 03~1.2 | - - - -
=0.04 | =0.015 [0.10~0.30 - =<0.30 ®
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W

1
2

FHN =D EALH

&%l B 3

ATV ARMT7 -V BET S Y

_ B B & E o f{ =
AWSZ 5 Z | UNS No
C Cr Ni Mo Nb+Ta Mn Si P
E307TX-X W30731 | =0.13 | 18.0~20.5 | 9.0~10.5 | 0.5~1.5 — 330~475 | =1.0 | =0.04
E308TX-X W30831 | =0.08 | 18.0~21.0 | 9.0~11.0 | =0.75 — 05~25| =1.0 | =0.04
E308HTX-X W30831 | 0.04~0.08 | 18.0~21.0 | 9.0~11.0 | =0.75 — 05~25| =1.0 | =0.04
E308LTX-X W30835 | =0.04 | 18.0~21.0| 9.0~11.0 | =0.75 — 05~25| =1.0 | =0.04
E308MoTX-X | W30832 | =0.08 | 18.0~21.0 | 9.0~11.0 | 2.0~3.0 — 05~25| =1.0 | =0.04
E308LMoTX-X | W30838 | =0.04 | 18.0~21.0 | 9.0~12.0 | 2.0~3.0 — 05~25| =1.0 | =0.04
E309TX-X W30931 | =0.10 | 22.0~25.0 | 12.0~14.0| =0.75 — 05~25| =1.0 | =0.04
E309HTX-X W30931 | 0.04~0.10 | 22.0~25.0 [ 12.0~14.0| =0.75 — 05~25| =1.0 | =0.04
E309LTX-X W30935 | =0.04 | 22.0~25.0 |12.0~14.0| =0.75 — 05~25| =1.0 | =0.04
E309MoTX-X | W30939 | =0.12 | 21.0~25.0 | 12.0~16.0 | 2.0~3.0 — 05~25| =1.0 | =0.04
E309LMoTX-X | W30938 | =0.04 | 21.0~25.0 | 12.0~16.0 | 2.0~3.0 — 05~25| =1.0 | =0.04
E309LNiMoTX-X | W30936 | =0.04 | 20.5~23.5 |156.0~17.0| 2.5~3.5 — 0.5~2.5 =0.04
E309LNbTX-X | W30932 | =0.04 | 22.0~25.0 |12.0~14.0| =0.75 | 0.70~1.00 | 0.5~25 | =1.0 | =0.04
E310TX-X W31031 | =0.20 | 25.0~28.0 |20.0~22.5| =0.75 — 1.0~25| =1.0 | =0.03
E312TX-X W31331 | =0.15 | 28.0~32.0 | 8.0~105 | =0.75 — 05~25| =1.0 | =0.04
E316TX-X W31631 | =0.08 | 17.0~20.0 | 11.0~14.0| 2.0~3.0 — 05~25| =1.0 | =0.04
E316HTX-X W31631 | 0.04~0.08 | 17.0~20.0 | 11.0~14.0 | 2.0~3.0 — 05~25| =1.0 | =0.04
E316LTX-X W31635 | =0.04 | 17.0~20.0 | 11.0~14.0| 2.0~3.0 — 05~25| =1.0 | =0.04
E317LTX-X W31735 | =0.04 | 18.0~21.0 |12.0~14.0| 3.0~4.0 — 05~25| =1.0 | =0.04
E347TX-X W34731 | =0.08 | 18.0~21.0 | 9.0~11.0 | =0.75 |8XC~1.0| 0.5~25| =1.0 | =0.04
E347THTX-X W34731 | 0.04~0.08 | 18.0~21.0 | 9.0~11.0 | =0.75 |8XC~1.0|05~25| =1.0 | =0.04
E409TX-X W40931 | =0.10 | 10.5~135| =0.60 =0.75 — =080 | =1.0 | =0.04
E409NbTX-X | W40957 | =0.10 | 105~135| =06 =05 |8XC~15| =12 =1.0 | =0.04
E410TX-X W41031 | =0.12 | 11.0~135| =0.60 =0.75 — =12 =1.0 | =0.04
E410NiMoTX-X | W41036 | =0.06 | 11.0~125| 4.0~5.0 | 040~0.70 — =1.0 =1.0 | =0.04
E430TX-X W43031 | =0.10 | 15.0~18.0 | =0.60 =0.75 — =12 =1.0 | =0.04
E430NbTX-X | W43057 | =0.10 | 150~180| =06 =05 | 05~15 | =12 =1.0 | =0.04
E2209TX-X W39239 | =0.04 | 21.0~24.0 | 7.5~10.0 | 25~4.0 — 05~2.0] =1.0 | =0.04
E2307TX-X W82371 | =0.04 | 22.5~255| 6.5~100 | =08 — =20 =1.0 | =0.03
E2553TX-X W39533 | =0.04 | 24.0~27.0 | 8.5~10.5 | 29~3.9 — 0.5~15 | =0.75 | =0.04
E2594TX-X W39594 | =0.04 | 24.0~27.0 | 8.0~10.5 | 2.5~4.5 — 05~25| =1.0 | =0.04

& Z (1) LEUANOTRZDFFICRE L BRICE, Zh5TTsk (Fellsh) 0&EEH5%0.50%
MTFTRIFNEERSE0,

(2) 400°CHU ETERAY 31545,

(20ppm) THRIFNIFESEEL,

(3) BEZEBEY—IRARDESETRICLD
ExT0-X : T/ KFE
E=TI1-X : &%

E#TX-1:CO2Y—JL R

ExTX-3: €®ILT7Y—=ILR
E#=TX-4 : 75~80% Ar+CO2
EeTX-G : HEET
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GAAYTAF¥

(AWS A5.22-2012)

B 2

%

HES:ES

s N | cu Ti | MPa | ksi 5 Han s
<003 | — | =075 | — [50=| 85< | 30< | None

=003 | — | =075 | — [550= [ 80< | 30= | None |GFW308

<003 | — | =075 | — [550< [ 80 | 30< | None |GFW308H

=003 | — | =075 | — [520s][ 755 | 30= | None |GFW30SL, GFW30SL3, GFW30BLAP
<003 | — | =075 | — |550< [ 80 | 30< | None

<003 | — | =075 | — [50=]| 755 | 30< | None

=003 | — | =075 | — [550= [ 80< | 30= | None |GFW309

<003 | — | =075 | — [550=| 80< | 30< | None |GFW309

5003 | — | =075 | — [520=] 755 | 30= | None |GFW309L, GFW309LAP
5003 | — | =075 | — [550< [ 805 | 25< | None |GFW309Mo

=003 | — | =075 | — [520s=] 755 | 25< | None |GFW309MoL, GFW309MOLAP
5003 | — | =075 | — [50s][ 755 | 25< | None

<003 | — | =075 | — [50=]| 755 | 30< | None

=003 | — | =075 | — [550= [ 80 | 30< | None |GFW3IOE

<003 | — | =075 | — [660s [ 955 | 22< | None |GFW3I2

=003 | — [ =075 | — [50s][ 755 | 30= | None |GFW316

5003 | — | =075 | — [50s][ 755 | 30< | None |GFW316

=003 | — | =075 | — [485< [ 70= | 30= | None |GFW3I6L, GFW3I6L3, GFW3I6LAP
=003 | — | =075 | — [520s=][ 755 | 20 | None |GFW3I7L

<003 | — | =075 | — [50=| 75< | 30= | None |GFWS347, GFW347L
=003 | — | =075 | — [520s=][ 755 | 30< | None |GFW347H

5003 | — | =075 [10XC~15] 450< | 655 | 15< | None

=003 | — | =05 | — 4s0=[ 655 | 15<= | ® [GFw4l0Cb

003 | — [ =075 | — [50s[75s |20s]| @

=003 | — [ =015 | — 0= [mo=] 155 | @

=003 | — [ =075 | — [450=[e5s |20= | @

<003 | — | =05 | — 450 [ 655 | 13< | @ [GFWA430Cb

=003 [0m~020] =075 | — | 690= | 100< | 20< | None |GFW329.3L

<002 [010~020] =050 | — [690< [ 100< | 20= | None |GFW2307

<003 [010~02%5] 15~25 | — | 760= | 110= | 15< | None

<003 [02~0%0] <15 | W=10 | 760= [ 110< | 15< [ None |GFW2594

@) BILT7Y=ILRTAT (ExTX-3), 75v I AADBEME (RewT1-5), MFICA
FIAT—RGA T (EC) [FEBEUTco
(5) MBS IENUTICE S
@ : 730~T760°COBETIEMMEL, 1HEYD1N0CCUTOSHEETIISCE

TIFSL, ZOREST %,

@ : 595~620°CDRE TIEEMEAL, ZDT Do

® 1 760~T790°CDIRE T2RFEME L, 1L D55 CUT D/SEIRETHI5CH T
FEL, ZOREST B
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W

1
2

FHN =D EALH

= N — " A
A\ £\ Y
B B4 ZvHIROZYTIEEHRE
A = S E 0] 1t L2 |53 a2 %
AWSZ 52 |UNS No.
C Mn Fe P S Si Cu Ni a Co Al
ENi-1 W82141 | <010 | <075 | <075 | <003| =002 | <125 | <025 |920=| — | =10
ENICr4  |W86172 | <010 | =15 | =10 | =002| =002 | =10 | <025 | Rem | —
ENiCu-7  |W84190 | <015 | =40 | =25 |=002|=0015| =15 | Rem |20 | — | =075
ENiCrFe-1 |W86132 | <008 | =35 | <110 | <003|=<0015| <075 | <050 |620<| — | —
ENiCrFe-2 |W86133 | <0.10 | 10~35| <120 | <003| =002 | <075 | <050 |620<| b | —
ENiCrFe-3 |W86182 | <0.10 | 5.0~95| <100 | <0.03| =<0.015| =10 | <050 |590=| b | —
ENiCrFe-4 |W86134 | <020 | 10~35| <120 | <003| <002 | <10 | <050 |600=| — | —
ENCrFe-7 |W86152 | <005 | <50 |7.0~120] <003 |=<0015| =075 | <050 | Rem | b | =050
ENCrFe-9  |W86094 | <0.15 | 1.0~45 | =120 | <002 | 0015 =075 | <050 |550=| — | —
ENICrFe-10 |W86095 | <020 | 1.0~35| =120 | <002 | 0015 =075 | <050 |550=| — | —
ENiCrFe-12 w6025 | &0, | <10 |80~110| <004| <002 | <10 | 5020 | Rem | <10 | 15~22
ENICrFe-13 |W86155 | <0.05 | =1.0 | Rem |=0.020| <0015 | 50.75 | =0.30 | %9 | =010 | =050
ENiCrFe-15 |W86056 | =0.05 | 25~45 | 20~30 | =0.02 | =0.015| =0.50 | =0.3 | Rem | =0.10 | =0.6
ENiCrFesi-1 |wagoas | %%, | =25 | 21 | <004| <003 |25~30| <030 | Rem | =10 | =030
ENiMo-1 | W80001 | <007 | <10 |40~7.0|=<004] <003 | <10 | <050 | Rem | <25 | —
ENiMo-3 | W80004 | <012 | <10 |40~7.0|=<004] <003 | <10 | <050 | Rem | <25 | —
ENiMo-7 | W80665 | <002 | <175 | <225 | <0.04| <003 | <02 | <050 | Rem | <10 | —
ENiMo-8  |W80008 | <0.10 | <15 | <100 | <002| <0015| <075 | <050 |600<| — | —
ENiMo-9  |W80009 | <010 | <15 | =70 |=<002|<0015| <075 |03~13|620<| — | —
ENiMo-10 | W80675 | <002 | <20 |10~30|=<004] <003 | <02 | <050 | Rem | <30 | —
ENiMo-11 | W80629 | <002 | <25 |20~50|=004| <003 | <02 | <05 | Rem | <10 | 0.1~05
ENiMoCr-1 |N10362 | =0.02 | =0.60 | <1.25 |=<0030| =0015| =020 | — |Rem| — | =050
ENiCrMo-1 | w6007 | <005 |10~20| "0 | <004| <003 | <10 |15~25|Rem | <25 | —
. 005 170 050
ENiCrMo-2  |waeooz | %% | <10 | 10 1 <004| <003 | <10 | <050 |Rem | P90 —
ENiCrMo-3 |W86112 | <010 | <10 | <70 |=003| <002 | <075 | <050 |550=| b | —
ENiCrMo-4 |W80276 | <002 | <10 |40~7.0|=004] <003 | <02 | <050 | Rem | <25 | —
ENiCrMo-5 | W80002 | <0.10 | <10 |40~7.0|=004] <003 | <10 | <050 | Rem | <25 | —
ENICrMo-6 | W86620 | <0.10 | 20~40 | =100 | <0.03| =002 | <10 | <050 | 550< —
ENICrMo-7 | W86455 | <0.015| <15 | <30 |=<004] <003 | <02 | <050 | Rem | <20 | —
ENiCrMo-9 |Wa69ss | <002 | =10 | '®% |<004| <003 | =10 |15~25|Rem | =50 | —
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(AWS Ab5.11 :2018)

slams | 4D _
, . e | st hEEpE
Ti Cr Nb+Ta Mo \% W |z0tdit| MPa | ksi %
10~40| — — — — | — | =o0s0]410= | s0= | 20< |Nigs, NisaDC
— |a80~520] 10~25| — — | — |=o0s0|760< |110=| —
<0 | — — — — | — | =050|480= | 70= | 30= |MLTD
— |130~170]15~a0¢c| — — | — |=o0s50]s50< | s0= | s0=
— |130~170]05~30 ¢| 05~25 | — | — |=o050]550= | s0= | 30= |Nia
<10 [130~170]10~25¢c| — — | — |=o0s0]550= | s0= | 30= [NA182
130~170| 10~35 | 10~35 | — | — |=050]650=]95< |20=
<050 |280~315| 10~25 | =05 | — | — |<050d|550<|80= |30=
— [120~170] 05~30 | 25~55 | — | =15 | =050]650= | 95< | 25<
— [130~170] 10~35 | 10~35 | — [15~35|=<050]650= | 95 | 25<
010 0 |240~280 | — — — | — | =050 650= | 955 | 20<
<050 | 285~31.0| 21~40 | 30~50 | — | — |<0%0e|550= | 80= | 30=
=0.40 |26.0~28.0 | 2.0~3.6 — — — =0.50| 620= | 90= | 30=
— |260~200| — — — | — | =050|620= | 90= | 20=
— | =w — | 260~300| <060 =10 | =050|690< |100=]25<
— | 25~55 | — |230~270|=060| =10 | =<050]690= |100=] 25<
— | =w — |260~300] — | =10 | =050|690< |100=] 25<
— | o0s~35 | — [170~200] — [20~40|=050]650= | 95< | 25<
— — —  |1s0~220] — |20~40|=050|650< | 95< | 25<
— | 10~30 | — [ero~320] — | =30 |=050]690= |100=] 25<
<03 | 05~15 | =05 |260~300] — | — |=050]690= |100=]25<
13.8~15.6 215~230| — | — [=050|720= |105<| 25<
— |owo~aas| DL | s5~15 | — | =10 | s0s0620s | 90< |20
— |205~230| — | 80~100| — [02~10|=050]650= | 95< | 20<
— Jeoo~zan| A0l so~t00 | — | — | =050 760 [110= | 30 [NATT2
— |1a5~165| — |150~17.0] <035 |3.0~45| <050 | 690= | 100= | 25< |HsC-276
— |145~165| — |150~17.0] <035 |3.0~45| <050 | 690= | 100< | 25<
— |120~170] 05~20 | 50~90 | — [1.0~20] =050 ]620= | 90< | 35<
<070 [140~180| — |140~170| — | =05 | =050 |690< |100=| 25<
— |210~235| =05 | 60~80 | — | =15 |=<050|620= | 90< | 25<
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AWSZ 52 |UNS No

C Mn Fe P S Si Cu Ni a Co Al
ENICrMo-10 |W86022 | <002 | <10 |20~60|=003|=0015| <02 | <050 | Rem | =25 | —
ENiCrMo-11 |W86030 | <003 | <15 | 1 | <004| <002 | =10 [10~24| Rem | =50 | —
ENICrMo-12 |W86032 | <003 | <22 | =50 |=003| <002 | =07 | <050 |Rem | — | —
ENICrMo-13 |W86059 | <002 | <10 | <15 |<0015| <001 | <02 | <050 |Rem | — | —
ENICrMo-14 |W86686 | <002 | <10 | =50 |=002| =002 | <025 | <050 |Rem | — | —
ENICrMo-17 |W86200 | <0020| <05 | =30 |<0030|=<0015| <02 |13~19| Rem | =20 | —
ENICrMo-18 |Waess0 | <003 | <07 | 20 | <003| <002 | <06 | <03 | Rem | =10 | =05
ENICrMo-19 |W86058 | <002 | <15 | <15 |=003| <002 | <02 | <05 | Rem | <03 | <04
ENICrMo-22 |W86035 | <0.05 | <050 | <200 |<0030| <0.015| <060 | <0.30 | Rem | <100 | <0.40
ENCrCoMo-1 | Wee117 | 2%, 03~25| <50 | <003 <0015| <075 | <050 | Rem [s0~150| —
. 005 0.25
ENCrWMo-1 | wsezat | 2%, Ho3~10| =30 | <002| <o01s| %% | <050 | Rem | <50 | <050

&=

a
b
C
d
e
f

— 302 —

CNIDOHIZE, FHEMELTAS TS BCoxEL,
TRESINBIEEICIE, Co=0.12%&L7 5,
RESNBIEEICIE, Tas030%E7 5,
CHRESNBIHEICIE, B=0.005%, Zr=0.020% &3 %,
1 B=0.003%, Zr=0.020% &9 %.
© N :0.02%~0.15%




B3RS 4D .
- - — U | Ft NAEAE
Ti Cr Nb+Ta Mo Y, W |z0tést| MPa | ksi %
— 20.0~225 — 1256~145| <0.35 | 25~3.5 | =050 | 690= |100= | 25= [HsC-22
— 280~315| 03~15 | 4.0~6.0 — | 1.5~40| =050 | 590= | 85= | 256=
— 20.5~225| 1.0~2.8 | 88~10.0 — — =0.50 | 650= | 95= | 35=
— 22.0~24.0 — 15.0~16.5 — — =050 | 690= |100=| 25=
=0.25 | 19.0~23.0 — 15.0~170| — [3.0~44|=<050|690= [100=| 30=
— 22.0~24.0 — 15.0~170| — — =050 | 690= |100=| 25=
— 19.0~22.0 =03 |[10.0~13.0| =0.15{1.0~2.0 | =050 | 650= | 95= | 30=
— 20.0~23.0 — 185~21.0 — =03 |<050f| 830 [120=| 20=
=0.20 |32.25~34.25| =0.50 76~9.0 | =020| =060 | <050 |590= | 85= | 256=
— 21.0~26.0| =10 8.0~10.0 — — =050 | 620= | 90= | 25= [NA1T
=0.10 | 20.0~24.0 — 1.0~3.0 — 5'105 0 =050 | 620= | 90 | 20=
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FHN =D EALH

&H B5

ZyTI ROy TILEEAM

4 S
AWST S R UNS No

Cc Mn Fe P S Si Cu Ni a
ERNi-1 N02061 =015 | =1.0 | =10 | =0.03 |=0.015| =0.75 | =0.25 | 93.0=
ERNiCu-7 NO04060 | =0.15 | =40 | =25 | =0.02 |=0.015| =1.25| Rem |620~690
ERNiCu-8 NO05504 | =025 | =15 | =20 | =0.03|=0.015| =1.00 | Rem |6830~700
ERNiCr-3 N06082 | =0.10 |25~35| =30 | =0.03|=0.015| =0.50 | =0.50 | 67.0=
ERNiCr-4 N06072 |0.01~0.10| =0.20 | =0.50 | =0.02 |=0.015| =0.20 | =0.50 | Rem
ERNiCr-6 N06076 |0.08~0.15| =1.00 | =2.00 | =0.03 | =0.015| =0.30 | =0.50 | 75.0=
ERNiCr-7 N06073 | =0.03 | =050 | =10 | =0.02 |=0.015| =0.30 | =0.30 | Rem
ERNiCrCo-1 NO07740 |0.01~0.06| =10 | =30 | =0.03 |=0.015| =1.0 | =050 | Rem
ERNiCrFe-5 N06062 | =0.08 | =1.0 |6.0~10.0| =0.03 |=0.015| =0.35 | =0.50 | 70.0=
ERNiCrFe-6 NO07092 | =0.08 |20~27| =80 | =0.03|=0.015| =0.35| =0.50 | 67.0=
ERNiCrFe-7 NO06052 | =0.04 | =1.0 |7.0~11.0| =0.02 | =0.015| =0.50 | =0.30 | Rem
ERNiCrFe-7TA NO06054 | =0.04 | =1.0 |7.0~11.0| =0.02 | =0.015| =0.50 | =0.30 | Rem
ERNiCrFe-8 NO07069 | =0.08 | =1.0 | 50~9.0 | =0.03 | =0.015| =0.50 | =0.50 | 70.0=
ERNiCrFe-11 N06601 =010 | =1.0 | Rem | =0.03 |=0.015| =050 | =1.0 |5.0~630
ERNiCrFe-12 N06025 |0.15~0.25| =0.50 |8.0~11.0| =0.020| =0.010| =05 | =0.1 | Rem
ERNiCrFe-13 NO06055 | =0.03 | =1.0 | Rem | =0.02 |=0.015| =0.50 | =0.30 |520~620
ERNiCrFe-14 N06043 | =0.04 | =3.0 |7.0~12.0| =0.020| =0.015| =0.50 | =0.30 | Rem
ERNiCrFe-15 NO6056 | 0.020~0.055 | 25~3.5| 1.0~3.0 | =0.02 | =0.015| =0.50 | =0.3 | Rem
ERNiCrFeSi-1 N06045 |0.05~0.12| =1.0 | 21.0~250 | =0.020| =0.010|25~3.0| =0.3 | Rem
ERNiCrFeAl-1 N06693 | =0.15 | =1.0 | 25~6.0 | =0.03 | =0.01 | =05 | =05 | Rem
ERNiFeCr-1 N08065 | =0.05 | =1.0 | 22.0= | =0.03 | =0.03 | =0.50 | 1.50~3.0| 38.0~46.
ERNiFeCr-2 NO07718 | =0.08 | =0.35| Rem |=0.015|=0.015| =0.35 | =0.30 |500~50
ERNiFeCr-3 N09946 |0.005~0.040| =1.0 | Rem | =0.03 |=0.015| =0.5 | 1.5~3.0|4.0~50
ERNiMo-1 N10001 =008 | =1.0 | 40~7.0 | =0.025| =0.03 | =1.0 | =050 | Rem
ERNiMo-2 N10003 |0.04~0.08| =1.0 | =5.0 |=0.015| =0.02| =1.0 | =0.50 | Rem
ERNiMo-3 N10004 | =0.12 | =1.0 | 40~7.0 | =0.04 | =0.03| =1.0 | =0.50 | Rem
ERNiMo-7 N10665 | =0.02 | =1.0 | =20 | =0.04 | =0.03| =0.10 | =0.50 | Rem
ERNiMo-8 N10008 | =0.10 | =1.0 | =100 | =0.015|=0.015| =0.50 | =0.50 | 60.0=
ERNiMo-9 N10009 | =0.10 | =1.0 | =50 |=0.015/=0.015| =0.50 | 0.3~1.3| 65.0=
ERNiMo-10 N10675 | =0.01 =30 | 1.0~3.0 | =0.03 | =0.01 | =0.10 | =0.20 | 65.0=
ERNiMo-11 N10629 | =0.010 | =1.0 | 2.0~5.0 | =0.020| =0.010| =0.10 | =05 | Rem
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(AWS Ab.14 : 2018)

d & % Stk IS0
Co Al Ti Cr Nb+Ta Mo Vv W | zofas BEME desig.
— =15 | 20~35 — — — — — =0.50 d | TGNi, MGNi SNi2061
— | =125 | 1.5~3.0 — — — — — =0.50 d | TGML, MGML | SNi4060
— |2.0~4.0| 0.25~1.00 — — — — — =0.50d SNi5504
b — =0.75 |18.0~220|20~30c — — — =0.50 d | TG82, MG82 SNi6082
— — 0.3~1.0 | 42.0~46.0 — — — — =0.50 SNi6072
=0.40 | 0.15~0.50 | 19.0~21.0 — — — — =0.50d SNi6076
=1.0| 075~1.20 | 0.25~0.75 | 36.0~39.0 | 0.25~1.00 | =0.50 — — =0.50d —
Efz_g 0.5~2.0| 0.8~25 | 23.5~255| 0.5~2.5 =20 — — =0.50 —
b | — — | 140~170|15~30¢c| — — | — |=o050d SNi6062
— — 2.5~3.5 | 140~17.0 — — — — =0.50 d | TG92, MG92 SNi7092
— | =100 | =10 |280~315| =010 | =050 | — | — |=050d SNi6052
2012 =110 | =10 |280~315|05~10| =050 | — | — [=050d -
— |0.4~1.0| 2.00~2.75 | 14.0~17.0 | 0.70~1.20 — — — =0.50d SNi7069
— |1.0~1.7 — 21.0~25.0 — — — — =0.50 SNi6601
=1.0|1.8~2.4| 0.10~0.20 | 24.0~26.0 — — — — =0.50 SNi6025
<010| =050 | =050 |28.5~31.0| 2.1~4.0 | 3.0~5.0 — — =0.50 —
— | =050 | =050 |28.0~315]|1.0~25| =050 — — =0.50 SNi6043
<0.10| =0.60 | 0.10~040 | 26.0~28.0 | 2.0~2.8 — — — =0.50 —
=1.0| =0.30 — 26.0~29.0 — — — — =0.50 —
— |25~40| =1.0 |27.0~31.0| 0.5~25 — — — =0.50 SNi6693
— | =0.20 | 0.6~1.2 | 19.5~235 — 2.5~35 — =050d SNig065
— | 0.20~080 | 0.65~1.15 | 17.0~21.0 | 4.75~5.50 | 2.80~3.30 — — =050d SNi7718
— | 001~070 | 0.5~2.5 | 19.56~23.0 | 2.56~4.5 | 3.0~4.0 — — =0.50
=25 — — =10 — 26.0~30.0 [020~040| =1.0 =0.50 SNi1001
<0.20 — — 6.0~8.0 — 15.0~18.0 | =0.50 | =0.50 | =0.50 SNi1003
=25 — — 4.0~6.0 — 23.0~260 | =0.60 | =1.0 =0.50 SNi1004
=1.0 — — =10 — 26.0~30.0 — =10 =0.50 |TGHsB-2, MGHsB-2 | SNi1066
— — — 0.5~35 — 18.0~21.0 — |20~40| =050 SNi1008
=10 — — — 19.0~22.0 — |20~40| =050 SNi1009
=3.0| =050 | =020 | 1.0~3.0 | =020 |27.0~320| =0.20 | =3.0 | =050d SNi1067
=1.0/0.1~05| =030 | 0.5~15 | =050 |26.0~30.0 — — =0.50 SNi1069
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1t ?
AWSZ 52 UNS No

C Mn Fe P S Si Cu Ni a
ERNiMo-12 N10242 | =003 | =080| =20 |=0030|=0015) <080| =050 | Rem
ERNiMoCr-1 N10362 | <0010 | <060| =125 | =0025|=0010] <008| — | Rem
ERNIiCrMo-1 NOB0O7 | =005 |1.0~20]180~210| =004 | =003 | =1.0 | 15~25| Rem
ERNiCrMo-2 NOB002 |0.05~0.15| =1.0 | 17.0~200 | =0.04 | =0.03 | =1.0 | =050 | Rem
ERNIiCrMo-3 NOB625 | =010 | =050| =50 | =002 |<0.015| 050| =050 | 58.0=
ERNiCrMo-4 N10276 | =002 | =10 | 40~7.0 | =004 | =0.03 | =008 | =050 | Rem
ERNiCrMo-7 NOB455 | =0015 | =10 | =30 | =004 | =003 | =008 | =050 | Rem
ERNiCrMo-8 NOBO75 | =003 | =10 | Rem | =003 | =003 | =1.0 |0.7~12 |410~520
ERNiCrMo-9 N0B985 | =0.015 | =1.0 | 180~210 | =0.04 | =003 | =1.0 | 15~25| Rem
ERNICrMo-10 N0B022 | =0.015 | <050 | 20~6.0 | 002 |=0.010| =008 | =050 | Rem
ERNiCrMo-11 NOB030 | =003 | =15 | 130~170 | =0.04 | =0.02 | =080 | 1.0~24| Rem
ERNiCrMo-13 NOB0S9 | =0.010 | =05 | =15 |=0015/=0.010] =0.10| =050 | Rem
ERNiCrMo-14 NOBESS | =001 | =10 | =50 | =002 | =002 =008| =05 | Rem
ERNiCrMo-15 NO7725 | =003 | =035| Rem |=0015| =001 | =020| — |s50~%00
ERNiCrMo-16 NOBOS57 | =002 | =10 | =20 | =004 =003| 10| — | Rem
ERNiCrMo-17 NO0B200 | =0010 | =05 | =30 |=0025|=0010] =0.08]13~19| Rem
ERNICrMo-18 NOB650 | =003 | =05 | 120~I60 | <0.020 | <0.010| =050 | =0.30 | Rem
ERNiCrMo-19 NOBOS8 | =001 | =05 | =15 |=0015|=0010] =0.10| =050 | Rem
ERNiCrMo-20 NOBBBO | =003 | =05 | =20 |=0015|=0015 =05 | =03 | Rem
ERNiCrMo-21 NOB205 | =003 | =05 | =10 |=0015|=0015 =05 | =02 | Rem
ERNICrMo-22 NOB035 | =0.050 | <050 | =2.00 | =0.030 |=0.015| =0.60 | =030 | Rem
ERNiCrCoMo-1 NOB617 |0.056~0.15| =10 | =30 | =003 |=0.015 =1.0 | =050 | Rem
ERNiCrCoMo-2 NO7208 | 0.04-0.08 | =030 | =15 |=0015/=0015 =0.15| =01 | Rem
ERNICrMOWNDb-1 | N0G6680 | <003 | — | =050 | ooz |<o01s| o1 | — |80,
ERNiCoCrSi-1 NI12160 |0.02~0.10| =10 | =35 |=0030|=0.015/24~30| =050 | Rem
ERNiCrWMo-1 N06231 |0.05~0.15|03~10| =30 | =003 |<0.015|025~075 =050 | Rem

s & a:NiDOHFITIE, FHPELTA>TLBCobET,
b: HEEINBHEICIE, Co=0.12%&T %,
CcIRMESNDHHRICIE, Ta=030%&9 3,
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%

AN ISO
Co| Al Ti Cr |NosTa| Mo | V | W |zomas| SEHE | desig.
=10| =050 | — |70~90| — |240~20] — | — — —
— =050 | — [1s~156] — |25~230] — | — | =050 —
25| — —  |o10~235| 175~250 | 55~75 | — | =10 | =050 —
sl — — |05~20| — |80~100| — |02~10| =050 SNi6002
— | =040 | =040 |200~230] 215~415 | 80~100] — | — |=050d|TG625 MG625 | SNi6625
25| — — |us~65|  — | 150~170| <035 |30~45| s050 | SHSCZIE | snigare
20| — | =070 |140~180] — [140~180] — |=050| =050 SNi6455
— | = TJonviso|230~260] — |50~70] — <050 SNi6975
50| — —  |210~235| =050 | 60~80| — | =15 | =050 SNi6985
25| — — |wo~ms|  — | 125~145| <035 |25~35| s050 |[SHSCZE | sigoze
50| — — | 280~315] 030~150 | 40~60 | — |15~40| =050 SNi6030
=03)01~04] — |220~240] — [150~165] — | — | =050 SNi6059
— | =05 | =025 [100~230] — [150~170] — [30~44] =050 SNi6686
— | =035 [ 1.0~17 | 190~225 | 275~400| 7.0~95 | — | — | =050 SNi7725
—1 = — Jao~310] — [100~120] =04 | — | =050 SNi6057
20| =050 | — |220~240] — |150~170] — | — | =050 SNi6200
=10/ 2% | — | 190~210| 005~050 | 95~125 | 5030 |05~25| 050 d SNi6650
03| =04 | — |200~230 185~210] — | =03 |=050d —
S04 | =04 |210~230] =02 |90~110| — |20~40] — SNi6660
02| =04 | =04 |240~260| — |140~160] — | =03 | — SNi6205
10| <040 | =02 |wmuzs| =05 | 8| <020|s060| s050 —
0 |08~15| =060 |200~240| — |80~100| — | — | S050 |TGSI7, MG6I7 | SNi66l7
90 o [138~165 190~220 | 185205 | s03e | 8090 | — | =005| 050 —
<10| =05 | 12~30|17.0~230| 30~50 | 50~80 | — |40~80| =050
a0 | s040 |om~os0 | 260~200| =030 | =07 | — | s05 | s050 SNi6160
=50/02~05| — |wo~2a0| — [10~30| — |} |s0s0d SNi6231

d: Zoft METROHEMIIREKRZSR,
e :Nb=0.2%, Ta=0.1%&9 %,
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FHN =D EALH

E¥ B6

ZITNRET IV IAANTAY

AWS% 5 A & £ EBE o ({
UNS No.
ISO Format | Traditional C Mn Fe P S Si Cu |Ni a
TNi 6082-xy |[ENiCr3Tx-y W86082 | =<0.10 |2.5~3.5| =3.0 | =0.03 | =0015| =<0.50 | =0.50 | 67.0=
TNi 6062-xy [ENiCrFe1Tx-y | W86132 | <0.08 | =35 | =11.0 | =0.03 | <0015 | =0.75 | =0.50 | 62.0=
TNi 6133-xy |[ENiCrFe2Tx-y | W86133 | =0.10 |1.0~35| =12.0 | =0.03 | =0.02 | =0.75 | =0.50 | 62.0=
TNi 6182-xy |[ENiCrFe3Tx-y | W86182 | =0.10 |5.0~9.5| =<10.0 | =0.03 | 0015 | =1.0 | =050 | 59.0=
TNi 1013-xy |[ENiMo13Tx-y | N10300 | =0.10 |2.0~3.0| =10.0 |=0.020|=0.015| =0.75 | =0.5 | 58.0=
. . 0.05 17.0
TNi 6002-xy |[ENICrMo2Tx-y | W86002 | p.p | =10 | 50, | =004 | <003 <10 | <050 | Rem
TNi 6625-xy |ENiCrMo3Tx-y | W86625 | =0.10 | =0.50 | <5.0 d| =0.02 | 0.015 | =0.50 | =0.50 | 58.0=
TNi 6276-xy [ENiCrMo4Tx-y | W80276 | =<0.02 | =1.0 |4.0~7.0| =0.03 | =0.03 | =0.2 | =050 | Rem
TNi 6022-xy |ENICrMo10Tx-y | W86022 | =0.02 | =1.0 [2.0~6.0| =0.03 | =0015| =0.2 | =050 | Rem
— ENiCrMo23Tx-y =0.10 {1.0~3.0 |40~7.0 | =0.03 | =0.03 | =0.50 | =0.50 | Rem

TNi 6117-xy |ENiCrCoMo1Tx-y | W86117 ‘3:?0515 03~25| =50 | =0.03|=0015| =0.75 | =0.50 | Rem
F () X3, BRSNS BERBETRT.

0=TRA&E &LKkFTHA

=28

(2) yl&, =NV RAXDEEERT.
1="BMLRE

=N T =L (= E7AL)
4=7 )V 2 (75-80%) & “BRALIRRDRE H X
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(AWS Ab5.34 : 2018)

¥ Om S % s | D | oy
Co Ti Cr |NbsTac| Mo | V W |Zofe| MPa | ksi | o | AEHH
b [ =sors |3 l20~s0| — | — | — |sos0|s50s | 80 | 255 [GFwe2
13.0 < < < <
— | = B ls~an| — | — | — | s0s0|ss0s | 80 | 25
b — | B30 los~a0 Jos~25| — | — | =050 s550= | 80 | 25
b | =10 [P0 lwo~es| — | — | — | s0s0|s50s | 8= | 25
— | — |as0] — |01 — |20~40] =050 | 6ws | 105 | 23
050 205
— — ~ —_ ~ < < < =
0o 2w 80~100 02~10| <050 | 620< | 90=< | 25<
b | =040 | 200 lass~ais|so~in0| — | — | <050 | 690 | 100 | 255 |GFWezs
145 150
ses | — |01 — | 13) | =035 |30~45] <050 | 690= | 1005 | 255 |GFWHsCZTS
s25 | — |01 — || =035 |25~35] 050 | 690= | 100= | 255 |GFWHSC22
|20 120 N
<10 05| =10 | 12D | <035 |20~35| <050 | 690 | 100s | 25
so~s0| — |20 1 <0 [so~io| — | — | <050 620< | 90 | 255
g &2 a NiOPIZF, F#HHELTA>TSBCoxEL.
b I HEINSIHEICIE, Co=010%LT 5,
c HRESNBIBAICIE, Tas030%ET 5,
d 1 RESNDHEICIE, Fes1.0% LT3,
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W

1
2

FHN =D EALH

BH BT RUHESEWRET — 7 BkE

AWSZ 5 X | UNS No. AR & E 0)_ fe
Cu(8Ag) |Zn| Sn Mn Fe Si Ni(&Co)
ECu W60189 Rem * % =0.10 =0.20 =0.10 *
ECuSi W60656 Rem *® =15 =15 =0.50 24~40 *
ECuSn-A W60518 Rem * | 4.0~6.0 * =0.25 * *
ECuSn-C W60521 Rem * | 7.0~9.0 * =0.25 * *
ECuNi W60715 Rem * 1.00~2.50|0.40~0.75| =050 |29.0~33.0
ECuAI-A2 W60614 Rem * % * 0.50~5.0 =15 *
ECuAI-B W60619 Rem * sk * 2.5~5.0 =15 *
ECuNiAI W60632 Rem *® * 0.50~3.5 | 3.0~6.0 <15 4.0~6.0
ECuMnNNiAl | W60633 Rem *® * 11.0~14.0| 2.0~4.0 <15 1.5~3.0

i 2 *FTOMOTROEHICEEND,

X B8 MAUHAEAMEROTAY

- 1t # B ) %
AWSZY S X UNS No. -
Cu(&Ag) Zn Sn Mn Fe Si
ERCu C18980 98.0= — =10 =0.50 — =0.50
ERCuSI-A C65600 Rem =10 =10 =15 =0.50 2.8~4.0
ERCuSn-A C51800 Rem — 4.0~6.0 — — —
ERCuSn-C C52100 Rem =0.20 7.0~9.0 — =0.10 —
ERCuNi CT71581 Rem — =10 040~0.75 | =0.25
ERCuAI-A1 C61000 Rem =0.20 — =0.50 — =0.10
ERCuUAI-A2 C61800 Rem =0.02 — — 0.5~15 =0.10
ERCuUAI-A3 C62400 Rem =0.10 — — 2.0~45 =0.10
ERCuNiAl C63280 Rem =0.10 — 0.60~3.50 | 3.0~5.0 =0.10
ERCuMnNNiIAl C63380 Rem =0.15 — 11.0~14.0 | 2.0~4.0 =0.10

ff 2 BESNTOWAENERSEENTNDIZ EDHBALABEEICEIREERELT,
EFNSDEEFN050%ZBA AN &,
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(AWS A5.6: 2008[R2017])

¥ Om 5 % B3I {;% P
P Al Pb Ti S |%oftait| MPa | ksi o | AEMH
* =0.10 | =0.01 — — =050 | 170= 25 20=< | (KC100)
* =0.01 =0.02 — — =050 | 350= 50= 20= | (KE960)

0.05~0.35| =0.01 =0.02 — — =050 | 240= 3= 20=

0.05~0.35| =0.01 =0.02 — — =050 | 280= 40= 20

<0020 | — | <002 | <050 | <0015| <050 | 350= | 50= | 20=< |KNT700
—  |65~95| <002 | — — | <050 | 410< | 60< | 20= | (KA900)
— 9.5~11.5| =0.02 — — =050 | 450= 65= 20=
— 8.0~95| =0.02 — — <050 | 500= = 0=
— 6.0~85 | =0.02 — — =050 | 520= 7= 15
(AWS A5.7: 2007[R2017])
Ni@co)| P Al Pb Ti s [zomar| ° CMEEAH
TG990, TG9I1,
— =0.15 =0.01 =0.02 — — =0.50 | TG995, MG990,
MG991, MG995
— — | =001 | =002 | — — | =050 &%:go%
— 0.10~035| =0.01 =0.02 — — =0.50
— 0.10~035| =0.01 =0.02 — — =0.50

29.0~320| =0.02 — =<0.02 |020~050| =0.01 =050 | TG700, MGT700
— — 6.0~8.5 =0.02 — — =0.50
— —  |8s5~110] =002 — — <050 | (TG900), (MG900)
— —  [100~115] =002 — — <050

4.0~5.5 — 850~950| =0.02 — — =0.50
1.5~3.0 — 7.0~85 =0.02 — — =0.50
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AWSZ S X UNS No. i 5 £ B 2
C Mn Si P S
ENi-CI W82001 =20 =25 =40 — =0.03
ENi-CI-A W82003 =20 =25 =40 — =0.03
ENiFe-Cl W82002 =20 =25 =40 — =0.03
ENiFe-CI-A W82004 =20 =25 =40 — =0.03
ENiFeMn-Cl W82006 =20 10~14 =1.0 — =0.03
ENiCu-A W84001 0.35~0.55 =23 =0.75 — =0.025
ENiCu-B W84002 0.35~0.55 =23 =0.75 — =0.025
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(AWS A5.15-90 (R2006)) $k#%

t % B 5 % o
Fo Ni&Co) | Cu(@Ag) A | zoman | O ChEEAR
<80 85 <25 <10 <10 HEYS
=80 85< <25 1.0~3.0 <10

Rem 45~60 <25 <10 <10 (851358)
Rem 45~60 <25 1.0~3.0 <10

Rem 35~45 <25 <10 <10

3.0~6.0 50~60 35~45 — <10

3.0~6.0 60~70 25~35 — <10
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BREB10 ZIIZYULROTZILIZ=YIA
it =]

AWS 1SO18273

772 BARR Si Fe Cu Mn Mg Cr
E?&%Q AI99.7 <020 | =025 | =004 | =003 | =003 -
ER1080A, -~
ERO0A | Ams(A) <015 | =005 | =003 | =002 | =002
ERTI00, . _ _
AR AI99.0Cu Si+Fes095 | 0.05~020| =005
ERIISE | Alog.gs <006 | =006 | =0005 | =001 | =001 -
R1188
ER1200, . _ _
AN AI99.0 Si+Fe=1.00 <005 | =005
E?iggo' AI995Ti <025 | =040 | =005 | =005 | =005 -
R-206.0 - <010 | =015 | 42~50 |020~050|0.156~035| —
5232]3;9' AICUSMnZFTi <020 | =030 | 58~68 |020~040| =002 -
5?13353' AMnT <050 | =07 | =010 | 09~I5 | =030 | =010
R-C355.0 - 45~65 | =020 | 10~15 | =010 | 040~06| —
R-A356.0 - 65~75 | =020 | =020 | =010 |025~045| —
R-357.0 - 65~75 | =015 | =005 | =003 | 045~06 | —
R-A357.0 - 65~75 | =020 | =020 | =010 | 040~07 | ~—
ER4009, . _
A AISi5CuTMg 45~55 | =020 | 10~15 | =010 | 045~06
ERA010, . _
o AlSiTMg 65~75 | =020 | =020 | =010 |030~045
RAOTT AISITMgO5Ti 65~75 | =020 | =020 | =010 | 045~07 | —
ER4018 .

’ ~ < < < ~ | —
A AlSiTMg 65~75 | =020 | =005 | =010 | 0.50~08
ER4043 .

’ ~ < < < < —
A AlSi5 45~60 | =08 | =030 | =005 | =005
ER4043A .

’ ~ < < < < —
EmA | Aisis(A) 45~60 | =06 | =030 | =015 | =020
ERA4046 .

’ |~ < < < |~ —
A AlSi10Mg 90~110 | =050 | =003 | =040 |020~050
ER4047 .

’ |~ < < < < —
iy AlSiT2 1M0~130| =08 | =030 | =015 | =010
ER4047A .

’ |~ < < < < —
mrooA | Assil2(A) 1M0~130| =06 | =030 | =015 | =010
Eméf" AISi10Cu4 93~107 | =08 | 33~47 | =015 | =015 | =015
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BEBMEROTA Y

(AWS Ab5.10: 2017)

e %
promp FEh
X Z0ft TR AER
Zn Ti Zr B Be Ba pe Al
MG1070,
=0.04 =0.03 — V=0.05 =0.0003 =0.03 — 99.70= TG1070
=0.06 =0.02 — Ga=0.03 =0.0003 =0.02 — 99.80=
MG1100,
=0.10 =0.0003 =0.05 | =0.15 | 99.00= TG1100
Ga=0.03
= =< — . = = — =
=0.03 =0.01 V=005 =0.0003 =0.01 99.88=
=0.10 =0.05 — — =0.0003 =0.05 | =0.15 | 99.00=
=0.07 | 0.10~0.20 — — =0.0003 =0.03 — 99.50=
Ni=0.05, -
=0.10 | 0.15~0.30 — Sn=0.05 =0.05 | =0.15 Rem
V=0.05
=0.10 | 0.10~0.20 | 0.10~0.25 ~0.15 =0.0003 =0.05 | =0.15 Rem
=0.20 Ti+Zr=0.10 — =0.0003 =0.05 | =0.15 Rem
=0.10 =0.20 — — — =0.05 | =0.15 Rem
=0.10 =0.20 — — — =0.05 | =0.15 Rem
=0.05 =0.20 — — — =0.05 | =0.15 Rem
=0.10 | 0.04~0.20 — — 0.04~0.07 | =0.05 | =0.15 Rem
=0.10 =0.20 — — =0.0003 =0.05 | =0.15 Rem
=0.10 =0.20 — — =0.0003 =0.05 | =0.15 Rem
=0.10 | 0.04~0.20 — — 0.04~0.07 | =0.05 | =0.15 Rem
=0.10 =0.20 — — =0.0003 =0.05 | =0.15 Rem
MG4043
< < —_ _ < < < ’
=0.10 =0.20 =0.0003 =0.05 | =0.15 Rem TG4043
=0.10 =0.15 — — =0.0003 =0.05 | =0.15 Rem
=0.10 =0.15 — — =0.0003 =0.05 | =0.15 Rem
=0.20 — — — =0.0003 =0.05 | =0.15 Rem
=0.20 =0.15 — — =0.0003 =0.05 | =0.15 Rem
=0.20 — — — =0.0003 =0.05 | =0.15 Rem
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AWS 1S018273

772 MARR Si Fe Cu Mn Mg Cr
ER4643, . B
A AlSi4Mg 36~46 | =08 | =010 | =005 |010~0.30
ER4943

’ — ~ < < < ~ | J—

A 50~60 | =040 | =010 | =005 |0.10~050
E?ggfl AMga 5MnZr <025 | =040 | =005 | 07~11 | 45~52 |0.05~0.25
E?f;ga AIMg45Mn0.7(A) | =040 | =040 | =010 | 050~10 | 43~52 |005~0.25
ERSISSA. | AIMg45Mn07(A) | =040 | =040 | <010 | 050~1.0 | 43~52 |0.05~0.25
R5183A
E?f;fl AMga 5MnZr <025 | =040 | =005 | 07~11 | 45~52 |0.05~025
E?gfgg' AIMg2Mn0.8Zr <025 | =040 | =005 | 050~1.1| 16~25 | =030
52{3553656' AIMg5Cr(A) <025 | =040 | =010 |005~020| 45~55 |0.05~0.20
ER5356A B
ERoA | AMgsCriA) <025 | =040 | =010 |005~020| 45~55 |0.05~0.20
ERS554, | AMg2.7Mn <025 | =040 | =010 | 050~1.0 | 24~30 |0.05~0.20
R5554
52‘55656' AIMg5MnITi <025 | =040 | =010 | 050~1.0 | 47~55 |0.05~0.20
ERB556A, B
ERovsA | AIMgEMn <025 | =040 | =010 | 06~10 | 50~55 |005~0.20
ER55568, B
Ero | AMgsMn <025 | =040 | =010 | 06~10 | 50~55 |005~0.20
ER5556C, . B
Erol | AMgsMNTTI <025 | =040 | =010 | 050~10 | 47~55 |0.05~0.20
ER5654, . o B N N
oo AMg35Ti Si+Fe <045 <005 | =001 | 31~39 |015~0.35
ERG654A, . .
Eroor | AMgasTi Si+Fe <045 <005 | =001 | 31~39 |015~0.35
52{55724' AMg3 <040 | =040 | =010 | =050 | 26~36 | =030
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roA % S
Zn Ti zr %Eg;m Be ax %ﬁi? Al | RERE
=010 | =015 - - 00003 | =005 | =0.15 | Rem
=010 | =015 - - 00003 | =005 | =0.15 | Rem
=025 | =015 | 0.10~020 - 00003 | =005 | =0.15 | Rem
=025 | =015 - - 00003 | =005 | =0.15 | Rem ¥§55]g3
=025 | =015 - - 500005 | =005 | =0.15 | Rem
=025 | =015 | 0.10~020 - 500005 | =005 | =0.15 | Rem
=020 | =015 | 0.10~020 - 00003 | =005 | =0.15 | Rem
5010 | 0.06~0.20 - - 00003 | =005 | =0.15 | Rem ¥§55335566
5010 | 0.06~0.20 - - 500005 | =005 | =0.15 | Rem
5025 | 0.05~020 - - 00003 | =005 | =0.15 | Rem
5025 | 0.05~0.20 - - 00003 | =005 | =0.15 | Rem
5020 | 0.05~020 - - 00003 | =005 | =0.15 | Rem
5020 | 0.05~020 - - 00005 | =005 | =0.15 | Rem
5025 | 0.05~0.20 - - 00005 | =005 | =0.15 | Rem
5020 | 0.05~0.15 - - 00003 | =005 | =0.15 | Rem
5020 | 0.05~0.15 - - 00005 | =005 | =0.15 | Rem
020 | =015 - '(\)A{’O’fgz 500003 | =005 | =015 | Rem
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- 1t s |23
AWSZZ X | UNS No c o N = Fo Al v
ERTi-1 R50100 | =0.03 [0.03~0.10| =<0.012 | =0.005 | =0.08 — —
ERTi-2 R50120 | =0.03 [0.08~0.16| =0.015 | =0.008 | =0.12 — —
ERTi-3 R50125 | =0.03 [0.13~020| =0.02 | =0.008 | =0.16 — —
ERTi-4 R50130 | =0.03 |0.18~0.32| =<0.025 | =0.008 | =0.25 — —
ERTi-5 R56402 | =0.05 [0.12~0.20 | =0.030 | =<0.015 | =0.22 |5.50~6.75/3.50~4.50
ERTI-7 R52401 =0.03 |0.08~0.16| =0.015 | =0.008 | =0.12 — —
ERTi-9 R56321 | =0.03 [0.06~0.12| <0.012 | =0.005 | =020 | 25~35 | 2.0~3.0
ERTI-11 R52251 | =0.03 |0.03~0.10| =<0.012 | =0.005 | =0.08 — —
ERTi-12 R53401 | =0.03 |0.08~0.16 | <0.015 | =0.008 | =0.15 — —
ERTi-13 R53423 | =0.03 |0.03~0.10| =0.012 | =0.005 | =0.08 — —
ERTi-14 R53424 | =0.03 |0.08~0.16 | <0.015 | =0.008 | =0.12 — —
ERTi-15A | R53416 | =<0.03 |0.13~020| =0.02 | =0.008 | =0.16 — —
ERTi-16 R52403 | =0.03 [0.08~0.16| =<0.015 | =0.008 | =0.12 — —
ERTi-17 R52253 | =0.03 [0.03~0.10| =<0.012 | =0.005 | =0.08 — —
ERTi-18 R56326 | =0.03 [0.06~0.12| <0.012 | =<0.005 | =0.20 | 2.5~3.5 | 2.0~3.0
ERTI-19 R58641 =0.03 |0.06~0.10| =<0.015 | =<0.015 | =020 |3.0~40 | 7.5~85
ERTi-20 R58646 | =0.03 [0.06~0.10| =<0.015 | =<0.015 | =0.20 | 3.0~4.0 | 7.5~85
ERTi-21 R58211 =0.03 |0.10~0.15| =0.012 | =0.005 [0.20~0.40| 2.5~3.5 —
ERTi-23 R56408 | =0.03 [0.03~0.11| <0.012 | =0.005 | =020 | 55~6.5 | 3.5~45
ERTi-24 R56415 | =0.05 [0.12~0.20 | =0.030 | =0.015 | =0.22 | 55~6.7 | 3.5~45
ERTIi-25 R56413 | =<0.05 [0.12~0.20 | =0.030 | =0.015 | =022 | 55~6.7 | 3.5~45
ERTI-26 R52405 | =0.03 |0.08~0.16 | =<0.015 | =0.008 | =0.12 — —
ERTi-27 R52255 | =0.03 |0.03~0.10 | =0.012 | =0.005 | =0.08 — —
ERTi-28 R56324 | =0.03 [0.06~0.12| =<0.012 | =0.005 | =020 |25~3.5 | 2.0~3.0
ERTi-29 R56414 | =0.03 [0.03~0.11| =<0.012 | =0.005 | =020 | 55~6.5 | 3.56~45
ERTi-30 R53531 =0.03 |0.08~0.16| =0.015 | =0.008 | =0.12 — —
ERTi-31 R53533 | =<0.03 [0.13~020| =0.02 | =0.008 | =0.16 — —
ERTI-32 R55112 | =0.03 [0.05~0.10| =0.012 | =0.008 | =0.20 | 45~55 | 0.6~14
ERTi-33 R53443 | =0.03 [0.08~0.16| =0.015 | =0.008 | =0.12 — —
ERTi-34 R53444 | <0.03 [0.13~020| =0.02 | =0.008 | =0.16 — —
ERTi-36 R58451 =0.03 |0.06~0.12| =0.02 |=0.0035| =0.03 — —
ERTI-38 R54251 =0.05 |0.20~0.27| =0.02 | =<0.010 | 1.2~1.8 | 3.56~45 | 2.0~3.0
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(AWS Ab5.16 : 2013)

o % .
Pd Ru Ni z (1) 7 MR
— — — — TGTi-1, MGTi-1
— — — — a TGTi-2, MGTi-2
- - - = Residuals Each <005 | | TGTi-3, MGTi-3
_ — — — Residuals Total <0.20 TGTi-4, MGTi-4
— — — — TGTi-5
0.12~0.25 — — — TGTi-7, MGTi-7
012~025] — — = TGTi-11, MGTi-11
— — 1 06~09 | Mo=02~04
—  J004~006| 0.4~06 | —
—  J004~006 0.4~06 | —
—  J004~006| 0.4~06 | —
004~008] — — =
004~008] — — =
0.04~0.08 — — —
— — — | Mo=35~45, Cr=55~65, Zr=35~45
004~008] — — | Mo=35~45, Cr=55~65, Zr=3.5~45
— — — | Mo=140~16.0, Nb=2.2~32, Si=0.15~0.25
004~008] — — =
004~008] — | 03~08|—
—  Joos~or4] — [—
—  Joos~or4] — [—
—  Joos~or4] — [—
— Joos~or4] — [—
004~008] — — | Co=020~0.80
0.04~0.08 — — Co=0.20~0.80
B - | Mo=06~12, Si=0.06~0.14, Zr=06~1.4,
Sn=0.6~14
0.01~002|0.02~0.04]035~055 | Cr=0.1~02
0.01~002|0.02~0.04]035~055 | Cr=0.1~0.2
— — — | Nb=42.0~470
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