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A New Testing Method to Evaluate a Weld Cracking
Susceptibility for Stainless Steel Sheets

Setsuo KAWASHIMA, Yukio Aovama, Fufoshi Fukui,

Syogo INOUE, and Kenzi Harapa

Synopsis:

Many testing devices have been developed for the determination of the weld cracking properties of the
steels. These are mainly applied to the plate, but a few of them to stainless steel sheets under 3.0 mm in
thickness. Meanwhile, the troubles of the cracks transverse to welding direction have frequently occurred
in producing welded tubes.

Therefore, authors have designed and used a new method to evaluate a weld cracking susceptibility of
stainless steel sheet. Its features are as follows;

1) Welding bead—on—plate with TIG are under tensile load.

2) As susceptibility index, using a critical strain, which is the elongation of just beginning to crack, and
is obtained from relationship between the elongation and number of cracks in unit length.

In this paper, firstly, the device has been described in details and secondly, the availability of this method

has been shown from the testing results for stainless steels.
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Fig. 1. Simplified sketch of the testing
apparatus.

Photo. 1. Close-up view of the testing apparatus.
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Fig. 2. Number of cracks per unit length vs
elongation in weld metal for SUS
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Fig. 3. Schematic representation for the appearance
of cracks which occur in the specimen
after testing.

— 8l —



1388 & : £

& 62 £ (1976) 10

3. HABRRH4OBRE

31 Z2hOBRZHEOER{E
ENORFUERDHOLLITREL LCFERFMEZHAV2

(g) ) o (b) 7 X 100

Boudreau @©F¥ETIE, #HiEltDdOnHETHEFOMR
EREHITLZIOL ExohB L, E5BRIGH-E
NOMEE BICYR(%)-ZhoEHOBEEGR (Fig. 4
a, b) ML LM (%) ZHVERX 9ETEPEIES
NHOT, LOMUEEZEREOREE LTRA LE-
32 BEHEEH (BALR) OEE

BEERE, HEERE S bEE, BALE OMC-&
hoBEOMRIRIETEE O WKL R
& LTk e — Rtk SUSBI6L X b s 3 kD
SUS30¢ oWME% 2 LU HEL L. 316L g R# Fig.
SIZAY. F—WECTRIBESTT X >THeRICLE L

XHBLELZLNDD, BE— FiE 5+2mm BEL
LEBHMANTRHREEEZFIRVES5THSE. Lo
sus304 ° '
og | 7=2.0mm i
® Transyerse to rolling direction
£ 20T o pouler to rolling direction
g el
g 12f .
5 sl
t
Z a4l
O L

5

10 20

Elongation (%)

Fig. 6. Infiuence of rolling direction on the
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Photo. 2. Microstructure of the typical cracks.
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Fig. 5. Influence of welding variables on the cri-
tical strain for SUS 316L.
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Fig. 7. Influence of the specimen width on the
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Table 1. Chemical composition of materials tested (9).

Type C Si Mn P S Ni Cr Mo Cu
304 0.05 0.64 1.00 0.025 0.015 8.80 18.41 0.12 —
316 0.06 0.71 1.02 0.025 0.014 10.49 16.83 2.27 —
317 0.074 0.67 1.28 0.026 0.008 | 13.01 18.47 3.46 —_—
317L 0.020 0.78 1.49 0.013 0.013 14.94 18.25 3.47 —
316]JIL 0.020 0.64 1.47 0.012 0.018 - 15.58 17.91 2.54 1.21
310S 0.077 0.71 1.62 0.023 0.017 19.99 24.77 — —

Table 2. Welding variables.

Thickness] Current ?IE;:S? Arc length| Current/
( mm) (A) min) (mm) speed
1.0 '70- 80 500 1.0 0.15
1.5 110-120 500 1.5 0.23
2.0 150-160 500 2.0 0.31
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Fig. 8. Influence of the specimen thickness on the critical strain for some stainless steels.
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Table 3. Chemical composition of materials tested (%).

Type s Si © Mn | P j S . Ni Cr “* Mo ﬁ Nb | FN*
304 , 0.05 | 0.64  1.00  0.025' 0015 8.80 | 18.41 0.2 | — 4.8
304 L | 0.019 ! 0.78 1.02 | 0.02¢4  0.011 ;,10.27 |18.51 = 0.19 | — 5.3
316 | 0.06 ! 0.71 ' 1.02 | 0.025 0.014 . 10.49 | 16.83 2.27 . — 4.2
316L | 0.0211 0.64 | 1.54 ‘ 0.023| 0.008 {13.42 | 16.86 '@ 2.39 | — | 0.3
347 | 0.068 0.5 | 1.6 | 0.013 | 0016 | 11.20 (17.8¢  — | 080 | 00
3108 0.077 | 0.71 } 1.62 | 0.023 | 0.017}‘19.99 2477 ‘; — ﬂ — 0.0
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Fig. 9. Relation between number of cracks and
elongation for some stainless steels.
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Fig. 10. Relation between critical strain and
ferrite number in weld metal.
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Fig. 11. Relation between critical strain and
ferrite number for SUS 316L.
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Fig. 12. Influence of P or S on weld cracking
susceptibility to SUS 310S.
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