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Influence of Surface Treatment on Interface Bonding Properties
of Titanium/Steel Composite Plate
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Abstract; Under the same heating temperature, rolling pass and pressure reduction by using
vacuum roll cladding ( VRC) , the interfacial microstructure and mechanical properties of three
groups titanium/steel composite plates were studied after one of three different surface treatment
methods which were wire brush grinding, pickling and polishing machine with water. The
influence of surface treatment on the interfacial bonding properties was analyzed. The results
showed that a uniform and continuous TiC layer is formed at the bonded interface when the surface
treatment of the polishing machine with water is carried out. The fracture surfaces are full of
dimples, the interfacial shear strength is stable with the average shear strength of 242. 6 MPa.
However, the discontinuous TiC layers are formed in the interfaces of the titanium/steel plates
subjected to the other two surface treatments and the shear strength of these two plates cannot meet
the national standard.
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of microstructure ; interface bonding performance
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Table 1 Chemical components of raw materials ( mass fraction) %
R Ti C N H (0] Fe Mn P S Si Al \'%
TA2 H4y 0.01 0.02 0.002 0.14 0.07 — — — — — —
Q345R — 0.2 — — . Hax 1.2 0.025 0.015 0.55 0.02 0. 05
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Fig. 1 Schematic diagram of assembly mode for four-layer titanium/steel plate by vacuum rolling cladding
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Fig. 2 Surface morphology of samples under different surface treatment methods

(a) —mIFTIE ; (b)—MR¥E; (c) —ilfKIAFHLITIE.
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Table 2 Composition at each point in Fig. 2

JEF 5380 % 1 2 3 4 5 6 7 8 9
X 1.23 1. 67 1.54 2.08 1.47 1.36 0. 86 0.72 0. 68
Xe 6. 80 3.57 7.40 4.69 5.41 5.53 5.01 4.03 4.56
X, 0.47 0.62 0.53 0.46 0.43 0.67 0.72 0. 65 0.79
Xy 1.20 1.59 1.37 1.43 1.15 1.35 1.23 1.68 1.21
Xpe 89. 07 92.55 89. 16 91.34 91.54 91.09 92.18 92.92 92.76
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Fig. 3 Electron microprobe images of titanium/steel interfaces under three different surface treatments
(a)—RIITIE ; (b)—MRE; (o) —iliKIFHLITES.
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Fig. 4 Element distribution in the titanium/steel interface under surface treatment using water belt grinding machine
(a)fFe; (b)*Ti; (C)*C; (d)—O
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Fig. 5 Element distribution in titanium/steel interface under surface treatment using steel wire brush

(a)—Fe; (b)—Ti; (C)—C; (d)—O
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Fig. 6 Shearing fracture morphologies of samples under different surface treatments

(a) —HKIAFHLITIE (Ti i) 5 (o) —HIZZIIFTIE (Ti ).
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Fig. 7 XRD analysis of shearing fracture surface of samples under different surface treatments
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Table 3 Shearing strength of samples under different surface treatments MPa
R Eaktil
[$ N 7
AbEETT | 5 3 | 5 3 ¥y
I AT s 162.6 158.5 183.3 181.2 189. 3 195.5 178.4
PRk 187.5 195.4 175.3 189. 1 199. 3 202. 4 191.5
WAL 237.3 240. 5 230.7 236.4 253.6 257.3 242.6
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