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Table 1 Composition of specimen and their Ni., , Cr, and ferrite contents in weld metal (%)

Composition [ Mn Si Cr Ni Mo N Ni,,q Cr,, 4
Base metal 0.022 1.47 0.47 21.9 5.5 3.05 0.137 6.90 25.58 52
FM -1 0.022 1.10 0.36 22.0 40 , 3.0 0.11 5.21 25.45 98

FM-2 | 0030 15 05 20 55 30 015 715 2575 84
Electrode | pyvo3 | 0029 145 048 220 80 3.0 014 960 2572 73
FM-4 |0028 140 047 220 10 30 014 115 2571 53

FM -5 0.026 1.31 0.44 22.0 14 3.0 0.13 15.4 25.66 23

Ni, = 1I(%Ni) + 30(%C) +0.5(%Mn) + 30(%N)
Cr,.= 1(%Cr) + 1(%Mo) + 1.5(%Si) +0.5(%Nb)
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Fig.1 Configuration and size of specimen
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Fig.3 Fracture surface of weld metal
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Fig.4 Relation between stress and deformation
in WM —SERT test, ferrite content 70%
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Fig.6 Relation between ferrite contents and Ao, (a) and area fraction of
quasi —cleavage failure (AFQCF) (b)

BERATERESABAUEBUNXR, — T ERHTHRER, ERFPAATEIER
THEAT  RELRT RUNEAXRBHEE HEAEEREERRESREREENY BE
BEHERK. X, SRESR 0GR A SR AR, 84 SR 4 1 MR B 0T 68 48 5 1
KoMZEYBEER, SHELERWERGBBHEH K, REANEMALE, TBA—
TRITENHEIEVNHAIEGRREERFPEHFTIEARBR. ERTPIEARHE M
B, R AR O ERERFRE RO LENEN. s RS A AEHOLE
BERRERIY TREERESRE N, EREHRERIBHEM (@ 6b). X5
RAESEENN Ao, A BE—K. BETHERE, SRPKIESFSER—E8, 8
BERAFBBHEERESBROUMTHEMTEREH TERETEREH X,

H—NHE, ORGSR M RRAESURETEA. BTRETAREKXE
SR EAERNEMALR. TR, L0=23% K 3% H, BRREARTFEINERER
B REERR (B 72); 5 0=T3% 0  RERAEETRAHERERFEEHEARBIE K&
EEFELBRREKERK (B 7b); 4 6=84% B, BRRATRALBRAK K BEHTE
SR IERBR REARK (B 7c); % 6=98% B, (N FERBRTEHPAREKKE
(A7d), ATREREAEHEEEABR, TANBELERINT R ILEREPERR



184 R & ¥ # 14 %

GHYRIRKEX SN, RERENBUHTBERGARHEL, EAHBERTFRME, R
Gty R EMRGBEYT R, LASZMNHN H, ERERRENHEERTHLK,
MRREREAFEGREFXBFHFARERN URKESRAT ROERERRK.
HitY X ESTRBELH (DT 50%), REANRLY ROENRK, FENAHRL
FREB EEIGRESREEZ (BT 50%), RERANRAY ROE IR, —BEK
RUEFERRY  RETREEBY RAERARL, UBARLELRY R A,

(b) 6=73%

(c) 5=84% (d) 5=98%

B?7 FRAKKEIRHSRSRAYENER

Fig.7 Microstructure of weld metal of different ferrite content
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Influence of ferrite contents in duplex stainless steel weld metal on hydrogen

cracking susceptibility

Ke Liming

( Nanchang Institute of Aeronautical Technology)

Abstract The influence of ferrite contents in duplex stainless steel weld metal on
hydrogen cracking susceptibility was investigated quantitatively by means of the
Longitudinal Butt—Tensile Restraint Cracking (LB—TRC) test and the Weld Met-
al—Slow Extension Rate Test(WM —SERT) mecthods and by using laboratory made
filler wire with various compositions and TIG welding method with Ar+ H, mixed
shiclding gas. It is shown that the weld metal is not susceptible to hydrogen cracking
until the ferrite contentin duplex stainless steel weld mectal reached 50%, and when
ferrite content is more than 50%, its hydrogen cracking susceptibility markedly in-
creases with the increase of ferrite content.
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