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1.1 REMS

K 3¢ A 1Cr17Ni13Mo2Ti( B & 7=,SUS316), 42 /E 4 51 % 8mm #1 10mm, B XK R
<25 600mm x 300mm, 60°V B O MR, TR FLEALRTIC R, HRXANEE, B
MEENF0C., FIHEEREREY 40mm, A212 8K 8H 150 C x 1h #tF, A207
BEBAM 250 T x1h T, TIG HBH 4K AISI3I6L, HZ2.5mm, KERE. FTITHM
B 140A, B 23 ~ 25V; TIG BB EHB M 160A, HE 12 ~ 18V, X BIEHE, &
FLRMTIC KB ELZAERN 10k)/cm, BMRBLEERAEERSTIT X 1, A A212
BABREOES, HP &5 H 0.64%Nb(10mm 47 ) #10.57%Nb(8mm iR ).

Bl KRBV HEROLERD (Wt %)

Table 1 Chemical compositions of weld and base metals (wt %)

Thickness of

plate (mm) Material C Si Mn S P Cr Ni Mo Ti Nb
A2]12 WM 0.065 0.34 1.83 0.004 0.023 18.69 12.68 2.60 0.16 0.64

10 A207 WM 0.071 0.72 1.65 0.004 0.026 17.60 12.76 2.49 0.10 0

TIG WM 0.030 0.81 1.26 0.010 0.027 16.37 11.20 2.70 0.13 0

BM 0.064 0.68 1.03 0.004 0.027 16.37 1297 2.70 0.45 0
A212WM 0.069 0.68 1.95 0.005 0.021 18.00 13.49 2.50 0.10 0.57

8 A207 WM 0.069 0.75 1.65 0.004 0.027 18.00 12.55 2.55 0.10 0

TIG WM 0.038 0.063 1.57 0.006 0.031 16.68 11.20 2.56 0.12 0

. BM 0.062 0.58 0.94 0.006 0.025 16.64 13.62 2.60 0.41] 0
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REMATHEXEERRT Erme, 3
MEEL. ATHEZOMEZHA ST 3
R, #TABEHERR., vHRABERT A
10mm x 6mm x 55mm, V Bt O, & O 4 5l
FR&PLOX. B M HAZ RS X, & #,
HTEERBTAGRAEDNE, P EH KR
B GB2650-81KIBHEL MH R B EINE D (mm)
BEEiRT#fT, KRN CIEM-30D-CPC @ pingFRanasidsnks
AEWmEREN. wHRBRLIEPICRME ] RBBA — (B MR BT 10mm)
BT R — AR R IH T S SR R R Fig.1 Load—displacement curves of impact
P, BAEM P. N BRI E . HEY EE, tests of specimens notched in weld and
RSN E ST £ 2. base metals (thickness of plate is 10mm)
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Table 2 Results of instrumented impact tests

Thickness .

of plate Notch position P, (N) P.(N) E ) E.(J) E)
(mm)

A212 WM 7669 - 8263 10.7 25.4 36.2
A212 WM +HAZ 7275 9268 28.3 31.1 59.5
A207 WM 7494 9557 35.8 45.5 84.7
0 A207 WM HAZ 7747 9809 31.2 36.3 67.2
TIG WM 6432 8539 29.9 36.9 67.2
. TIG WM +HAZ 6449 9300 41.7 35.6 71.5
BM 5973 9668 43.8 33.2 77.0
A212 WM 8446 9049 10.6 23.4 34.0
A212 WM +HAZ 8891 10891 274 34.6 62.0
A207 WM 8188 10203 33.0 43.2 73.6
8 A207 WM t+ HAZ 8014 10486 35.2 34.1 69.4
TIG WM 6472 9355 *39.8 42.7 82.5
TIG WM+ HAZ 6352 9607 46.4 43.6 90.1
. BM 8440 10413 22.9 25.9 48.8

* P,—Dynamic yield load, P, —Maximum load, E,~Crack initiating energy, E,—Crack propagating energy,

E — Absorbed energy.
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AHIAEZ2TA, T 1I0mm WK, B2 BARKAARNEGH, BRHITSERE
WP REDNHSNEREEBRE, EEMEHRACBYRAEFT P. MATH. MAER
KQW P FRMUBITE Tmm, RALRFNEYE, B2, NE | T8, EFHF B
PHNTERATEREESIHENTAR., HRKEAMIKREANHERNEL, PHEHRRDY
HEBREWE P, FBRARE P. LB H. A207.TIG.LA2R2 =ZFHELABZAHH THM
#4250k 6.5mm, Smm, 2mm, A207.TIG BLRAE BIFNEH, XARBNRE, BWH
HRBF A 212 BRBERE, EBERE, FTUERM. AFE 2 T4, A207 1§48
TR T TIG B4, T A212 RN EIMNEMNEN —¥. BROFERAM HAZ
RAXMER, RETEHREET - ABdE5E 1 K4, 5T TIG f1 A212 ik F ,HAZ
HMHRErPHSHAT M, B3 A207 B4 HAZRWEARMFERENEE. YEAREE
% 8mm B, TIG REE I B B T A207 1248, A212 B& rhETh{T R (LA A207 BEE T
W—¥ TR ETEHEUA RAEKAEMN A0 BLARTIGE, B HE XX
1Cr17Nil3Mo2Ti RSN HH, X—E RSN THRRERE-EYN., EARARP . HBZE
EWE, 8Smm AWM EHEI AN I0mm BN =42 . EX—EFF R BEmEOHEY
kEW, IR 2 BiR, #A& Xt AETE.
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AKARBEEHEASEN VAR EMOKRERBAR BESZERGEPHUAME
HRSMERBHER IR o Y, XA 0% EMEFSEARIMGBEESM
3 R, FH SRR W55 R 1 B TEM R8¢, 5 B A X &M TEM(JEM — 1200EX/S) M 58 42 4
POGRKENEENLM AEIIENEE S o ., EIHA NaOH(2g) + KMnO,(4g)+ H,0
(Q00mI)IMERIG c HRARBOEGMHAMBARE R ERMELHITEY #1 TEM NI
BETRER M.

MEARBRRETH O ERE—MD AWK, KR FOCRFRKRDHY, B 2F
TAH=HEETNIERELHES, A2 BATHREGPE, IR EIMRELE S
R RAFR O X I& TIG BRI ITENTEELANERIIRROERE, BFW

- (a)A212 (b) A207 (c) TIG

M2 HEWMOISED SR E x 500

Fig.2 d—ferrite in weld metals observed by OM x 500
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A212 BEM TIG B2 H., E3a Bimi A212 /858 — AR SR 6 4k X 1K, B 3b
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BRHEZRFATRI o8, Bt REAR N RINEM o KX AEIE, £ B3 R4 8
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(a)A212 *x 5000 (b) TIG x 20000

B3 K4 oEXEN TEM HEH KR
Fig.3 TEM dark field image of é—ferrite in weld metals

15 Wl S HRRENNSROAR

MR ENEEE GBIISM4-SKBBERKEAGREREEGS AR
EOMERETN &R AR, AKILS-S6 EFCAMNME BRI H I E SR,
FITRI, EZMHEEF, 2R BLETORRGEIRILTFEREHHEBR P IHERXEY
FAE, T A207 RGP KA ARE TIG KIEHE, BHPMASEEK, BETHH
SEREE., FISASENSLASRYUERT TIGHRSG, A 22 E4bASREER TIG
RN 2~ 615, AR, XNBRERRY, AEN. BHEN A207ELA HERETF I A%
TRHESR.
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Table 3 Contents of & —[ferrite and oxygen in weld and base metals

10mm plate 8mm plate
A212 A207  TIG BM  A212 A207 TIG BM
o —ferrite (%) 6.3 3.5 38 0 7.1 3.7 2.5 0

Oxygen(ppm) 525 312 82 2 417 214 174 35
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MEHOMMAFRE, HEPEHOEIEHWEMFLERAR, RHXHKX, 2
RANDHEND., YTFARANEBEPT AR FEAREREBEEER. 0E 4, R
EMAREITHTHEOAFERPRER L, BTHEFAAE . MO LARERITRABK
Y EDX A REREVFTIFEEN ALMon R TiMn T X, B4 AR TN
A0THBXFOAERVARYERFEO, FREBGUKBE, T HEM N 8% R T H
B.EWMODLAHEXNENBEEBE., EA0MTICEAFERHDO LRAMRED
B EDXAHERARXEYM DI Mn. TIS R ERK BELAAITE.
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(a) A212 x 1500 (b) A207 % 2000

B4 SNzENBHNGHRAEFENER

Fig.4 Fracture surfaces of specimens notched in weld metals
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ARRFARETERHRR, MEAMNEHHER AN R P EERBEME
ARKSEMNDRER. IEOA/N UBRMFRBRETHHBK RS EMZRAOEEE
Ry RER,UREMZAAEREELZAFRENAINER LR, HHFTFEND
EEMIEDEERNEMSHAGBEZL, —BERYREVE M, EMER P &R
Wi, MRABEEREDERIHAHRRST. BEERFHOR/LFLHUA LM MEER
BRAMHOERAELE, YRGBT ASREEN, WX A2 FF+RIBRE 471 ~
575ppm Bf, M da Bi R, RGO LHIRR TR/, NBAME  HETK MHAEFESE
ERED, M HRREROEE, $ThEEttE. RABRARG A207 B RRTIC
BERHEMRBRETRATHAIR, BEMHA S TRETRIRIEY. WHE4b Fix, KB
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A OKRESRES, RSB B LM WO AWML RBE, WA b
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H A207. TAG AR &, A XM MAR RV RUEEREELT K EERD . B
EEEER, FUARRS A2 8AMEIHALTHETETEREY S &XE
SBEMA X, XTI OFRED, 520K 0 S EERARAMER 0 k2 hxt BEARE
MERERETEIHREETR. 2R BAFSEREFMREEDHH G BR O &KX
fh, ERBLE S B TNHTY R, R R E M A2, bR U sk BAE, B A212
BARSOETIEE. FU RO REARNESET SGREASR. UERBESML T,
WA R RSN T,
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On impact and cold bend properties of 1Cr17Ni13Mo2Ti steel weld metal
Xia Tiandong , Chen Xueding
(Gansu University of Technology, Lanzhou)
Yang Guangqi , Zhao Feng

(Lanzhou Petroleum and Chemical Machinery Works)

Abstract The impact and cold bend tests of 1Cr17Nil3Mo2Ti steel weld metals welded
with A212, A207 coated clectrodes and TIG process have been carried out. The
microstructures of the weld metals and the appcarances of the fractured specimens
have been investigated. "The &—ferritc content and oxygen in the wcld mctals have
been measured. In the weld metals welded with the low—hydrogen type A207 covered
electrode and TIG proccss, there arc less oxygen and 6 —ferrite than that in the weld
metal welded with the A212 coated clectrode. The morphology and distribution of
0 —ferrite in the former arc improved, and the inclusion particles dccreasc. As a result,
when the former fractures, there is few microcrack originated site and the size of the
dimples increase, the weld mctal has a strong ability for plastic deformation. So the
absorbed energy in fracturing raiscs and the impact toughness and cold bend property
of the weld metal are obviously improved.

Key words austcnitic weld metal; toughness; oxygen; 0 — ferrite



