EA

R
T

7 7 v ¥l BEE 5 7 EE R ER R O R

I LTI S S S -

Evaluation of Testing Methods for Strength of Bonding Interface in Clad Steel
(Received on September 27, 1994)

Akio SEGAWA, Takaaki HOSOTAN]I,
Osamu AOKI and Takao KAWANAMI

The strength of the bonding interface is a major consideration when using clad material, and
therefore both the shear strength test and ram tensile strength test are standardized in J I S as
the means of evaluating the strength of the bonding interface of a clad material. However, the
correlation between the two strengths measured by those tests has not been clarified. In the
present paper, we first describe studies on the metallurgical structure of the bonding interface
using titanium clad steel manufactured by the hot rolled method, explosively welded method, or
explosively welded and rolled method, together with stainless clad steel manufactured by the hot
rolled method, and then evaluate several factors affecting the strength of the bonding interface
by performing two kinds of experimental strength tests. The correlation between the shear
strength and the ram tensile strength was further studied and problems occurring during the
strength tests of the bonding interface for the clad material are also discussed on it. It was
confirmed from these test results that there is different correlation between the two measured
values of shear strength and ram tensile strength in either case of the said clad manufacturing
methods, and the ram tensile strength was higher than the shear strength in case of the clad
material having a strong bonding interface (explosively welded titanium clad steel, hot rolled

stainless clad steel), but the shear strength was higher in the other materials.
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Table 1 Chemical compositions and microstructure
of hot rolled titanium clad steel.

Material Chemical compositions (wt. %)
Cladding metal H 0 N Fe Ti

TP270H ® <0016 | =0.15 | =0.05]| <0.20|{ Bal.
Base metal C ¥n 01 'SjO = P

%) =0.31 | =0.90 . 15~0. =0. 035
58480 S Ho Te
=0. 040 — Bal,
*» 1S G 3103

©_JIS H 4600
: 't T o

j

(2) BEEERF VAT y F8H

Sh4% : SS400+SUS304 —R2S
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Table 2 Chemical compositions and microstructure
of hot rolled stainless clad steel.

Material Chemical compositions (wi. %)
S Mn P S
Cladding metal { =0.08 | =1.00 | =<2.00] =0.045 | =0.030
SUs304 ® Ni Or Fe
8. 00~10. 00 18, 00~20. 00 Bal.
Base metal P S C Mn Fe
§8400 ** =0.050 | <0.050 — — Bal.
* JIS G 4303 **  JIS G 3101
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Fig. 2 X-ray diffraction patterns at bonding
interface of hot rolled titanium clad steel.
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Table 3 Chemical compositions and microstructure
of explosively welded titanium clad steel.

Table 4 Chemical compositions and microstructure
of e)lcplosively welded and rolled titanium clad
steel.

Material Chemical compositions (wt. %)
Cladding metal H 0 N Fe Ti

TP270H ¥ =0.01b | =0.15 | =0.06[=<0.20! Bal
Base metal P S C Mn Fe

55400 *¥ =0.060 | =0.060 | — — Bal.
*JIS | 4600 **  JIS G 3101

Material Chemical compositions (wt. %)
Cladding metal H 0 N Fe Ti
TP270C ¥ <0.016 | <0.15 [ =0.05|=<0.20 | Bal.
Base metal C Mn Si P
=0.24 =0.90 0.15~0.30 1 =0.035
SB410 *® S Mo Fe
=0. 040 — Bal.
»JIS H 4600 IS G 3103
A
A
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