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Influence of Heat Input on Microstructure and Properties of
Welded Joint of S43932 Ultra-pure Ferritic Stainless Steel
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(1 State Key Laboratory of Advanced Stainless Steel Materials, Taiyuan Iron & Steel( Group) Co Lid,Taiyuan 030003 ;
2 Technology Center,Shanxi Taiyuan Stainless Steel Co Ltd, Taiyuan 030003 )

Abstract 543932 stainless steel cold rolled plate with a thickness of 1.0 mm is welded with heat input of 88 ,101
132 and 188 J/mm by tungsten inert gas welding, and the micro-morphologies and phase constitutes of the weld zone are in-
vestigated. By the systematic analysis of the tensile properties of welded specimens when perpendicular to and parallel to
weld seam,and with notch weld seam and the weld seam Erichsen cupping test results, it is found that when the heat input
is 101 J/mm,the welded joint has optimum matching of tensile and forming performance. However,when the heat input lar-
ger than 101 J/mm,the tensile strength and Erichsen cupping value of the welded joint decreases drastically. The formation
of small grains and the precipitation of Ti-riched ( Nb,Ti) (C,N) phase in the weld zone lead to good mechanical properties
of the welded joint.
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Structure and Properties
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Table 1  Chemical composition of S43932 stainless steel
cold rolled plate/ %
C Si Mn P S Cr Nb Ti N
0.08 0.38 0.08 0.02 0.001 17.3 0.16 0.18 0.013
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Table 2 Welding process parameters
e R A M IR v/ HEEA E/
(/A (U)sV (mm + min~') (] -mm™')
1* 120 11 920 88
2¥ 120 11 780 101
3* 120 11 600 132
4 120 11 420 188

1 XEMRESHZE

ARSI BT Y S43932 REEE LA MR Ak
BB AR, BN | Fs . W ELIRJSEEE 41,0 mm,
FR MR ST 49300 mm (/7 5LHI 7)) % 100 mm( L



5K AR VAT S43932 1 4 Bk R (A AN 5 SR B B Sk A U PR R O W «73

(b)
No4

REEE T mm

80 100 120 140 160 180 200
Fd A/ - mm™)

Bl #dmA/ () - mm™).17,88,2%,101,3% 132 14", 188 $43932 HRIEHRE LM R WIEAR (a) ; i AT RAERE FEADZ M (b)
Fig.1 Macroscopical morphology of $43932 steel welded joint with heat input/(J - mm™') :Nol,88,No2,101,No3,132 and No4,188
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Table 3 Effect of heat input on mechnical properties of wel-

ded joint with tensile direction perpendicular to weld seam
center line

WAL, JEREREDSE  PACREE EHREE
(J ~mm™1) Ry ,/MPa R,/MPa Aggmm/ %
e 259.6 443.8 32.5
88 259.5 443.5 3L.5
101 258.2 443.4 29.2
132 259.5 444.1 30.1
188 259.3 443.7 29.3
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Fig.2 Geometry dimension of tensile specimens with weld seam
notch
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Table 4 Effect of heat input on tensile strength of weld
seam with notch
HPEGAE/(J - mm™")  BEFF 88 101 132 188
HihmREH(E R, /MPa  464.3 483.5 490.1 482.7 472.3
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Table 5 Effect of heat input on mechnical properties of

weld seam with tensile direction parallel to weld seam center

line

HERA E/ BIGEESE  PhaRESE  EEREE
(3> mm-1) R,/MPa R,/MPa Aggmm/%
B 253.6 447.8 31.5
88 300.0 451.1 30.5
101 308.1 461.0 30.2
132 300.4 447.6 29.6
188 2048 445.4 2.1
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Fig.3 Efffect of heat input on weld seam cupping fracture typical morphology (a) and Erichsen cupping value (b)
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Fig. 4 Metallographic structure of S43932 steel welded joint with

heat input/(J - mm ™) ; Nol , 88, No2, 101, No3,132 and No4,

188
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Fig.5 Optical micrographs of S43932 steel weld equiaxed zone with heat input:(a) 88 J/mm;(b) 101 J/mm;(c) 132 J/mm;(d)

188 J/mm
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Fig.6  Typical TEM micrograph and crresponding electron dif-

fraction pattern of Ti-riched (Ti,Nb) (C,N) phase in 543932

steel weld seam fusion zone
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