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Effect of Heat Treatment on Bonding Characteristics and Interfacial Microstructures
in Explosively Welded Ti/SUS430 Stainless Steel Clad

Yasuhiro MORIZONO, Minoru NISHIDA, Akira CHiBA and Kihachirou IMAMURA

Synopsis

: Effect of heat treatment on bonding characteristics and interfacial.microstructures in explosively welded titanium/SUS430 ferritic stainless
steel clad was investigated. The average shear strength of the clad anncaled at 1073K for 3.6 ks was 338 MPa and was equivalent to about
60% of that of an as-welded clad. The strength of the clad annealed at 1073K gradually decreased to 242 MPa with increasing holding time
up to 360ks. The same tendency was obtained from the clad annealed at 1173K. On the other hand, the strength of the clad annealed at
1273K drastically decreased to 107 MPa with increasing holding time up to 360 ks. The clad annealed at 1073 and 1173K yielded TiC layer
at the bonding interface, while the reaction layer in the clad annealed 1273K consisted of TiC, FeTi, Fe,Ti and y (Fe,Cr,,Tig) from titanium
side. It was noted that chromium existed in the Fe,Ti , which has wide solubility limit for chromium, and X compounds formed at the
SUS430 side. The TiC layer in the former clads acts as a barrier for diffusion of titanium, iron and chromium across the bonding interface
and prevents the growth of intermetallic compounds. The clad formed TiC layer at the bonding interface preserved high bonding strength

even after prolonged annealing.
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Table 1. Chemical compositions of materials used.

Chemical composition, mass%
Materials C Si Mn P S Cr Fe. H 0 Ti
SUS430 006 062 050 0026 0004 1644 Bal
Ti . 0.05

0001 _ 008  Bal

Fig. 1. Optical micrographs of the interface in Ti/SUS430 clad; (a) as-welded, (b) to (d) annealed at 1073, 1173 and 1273K for

3.6 ks, respectively.
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Fig. 2. SEM micrographs and corresponding composition
profiles of Ti, Fe and Cr of the interface in
Ti/SUS430 clad annealed at (a) 1073K and (b)
1273K for 3.6 ks.
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Fig. 4. Relationship between thickness of reaction layer
formed at the interface and heat treatment condi-
tion.
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Fig. 3. Optical micrographs of the interface in Ti/SUS430 clad annealed at (a) 1073K, (b) 1173K and (c) 1273K for 36 ks.
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Fig. 5. Shear strength of Ti/SUS430 clad annealed at 1073 B % 712 R A B R X h MBI & Rz, Fig

to 1273K for 3.6 to 360 ks.

Fig. 6. (a) Bright field image of the interface in Ti/SUS430 clad annealed at 1073K for 3.6 ks. (b) and (c) Electron diffraction pat-
terns taken from grains B and C in (a).
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Fig. 7. (a) Bright field image of the interface between TiC and SUS430 in Ti/SUS430 clad annealed at 1073K for 36ks. (b) and
(c) Electron diffraction patterns taken from areas B and C in (a).
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Fig. 8. (a) Bright field image of the interface in Ti/
SUS430 clad annealed at 1273K for 3.6 ks, (b) to
(e) Electron diffraction patterns taken from areas B
to E in (a), respectively.
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