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Research progress on Ti/Al clads by rolling
Pang Lijuan, Li Huirong, Deng Gang, Zhang Xuefeng”

(School of Vanadium and Titanium, Panzhihua University, Panzhihua 617000, Sichuan , China)

Abstract: Ti/Al clad plates combine the advantages of titanium and aluminum and have been widely
used in various industrial fields. Rolling technique has been well established for processing Ti/Al clad
plate. The basic theory involved in rolling technique and the factors affecting the interface bonding
strength of Ti/Al clad plates are briefly introduced in this paper. Then the test methods for bonding
strength of Ti/Al clads are summarized. This paper intends to provide a theoretical basis for obtaining
high-quality Ti/Al clad plates. Enabling Ti/Al clad plates excellent interface bonding performance, the
applied reduction ratio shall excess a certain threshold depending on the rolling method. With the same
rolling reduction ratio, the new rolling techniques such as corrugated rolling and accumulative rolling
perform higher interface bonding strength than conventional rolling. Diffusion layers appear at the
bonding zones subject to heat treatment after rolling, and the main metallic compound is TiAl;. And the
thickness of diffusion layers must be controlled in reasonable limits. The wavy morphology of Ti/Al in-
terface becomes obvious with the increased layers and this is beneficial to improve interface bonding
strength.
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strength of TA1/LY12 clads after rolling
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Fig. 2 Schematic diagram of accumulative rolling process
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PAb T FR p, BRAR RIS R 2 ] £ & Ak R
JF A PG BT T TiAL AH; Bl IR K
[i) Py EE A B ek I B vy, ST AH S AWV 4 TR
YR, 15 AH 2 B E R, AR ] RE &4k
2R TiALL TiAl 254 BIRMLS A", Kattener'™
T Ti-Al & AT ReAE ) 48 AL A9 T 7s (1 BE
AT TR, 2R R A B e K/ TIAL<
TiAL< TiAl< TL,AI< ThbAlL, HZH T TiAL A2 iy
IR T2 TiAL B, XA RS, 7EA
AP R E e A B & TR RAL A YN TiAL.
FE]JRLAED 8 PR B A S LA TS PR BT, k4R R
T2 A A 1) 4 R T4 A W A JAT —FP R TiAL.
PALHR AN FIRR T 235 A 45 G AR AP S,
2 S 2 AR, PR T 5LR R BRR A AR
AL PR B R (] A B AR R L



- 94 . W gk Pl K

2022 45 43

AR IR A YRR AR AR 600 °C HEAT TR K
POLFR, FFFT T S AR TRk AR 42 A R 2 4R
PEREMSZ I . 45 3 & B, 78R JCad B2 b AR i
TiAL A FLZICEY B, R &A: KIEs .
600 °C FALHZAF SRR 2 h, P 2R 2 pum B
P B FE IR B B K 86.8 N/mm, KT 2 pm J5 Bl
JELEE RGO, SR B B T R ™, X RN B TiAL
MR, BRI, 551bEk . AR 2 AE R
AT HH, 600 °C #Ab B 5 BK/AR 52 5B 1 2 ik i
KT 500 C HALHRER R A . AR A BiFSE
TASTAIR R K st [R] X ERAR A2 A i A1 21 K RE Y
S, BIFTTEE SRR IR JOR, Bm P XK | 45
JCRY HH R, B 2R e g i, B TR
FE, IR JGREE N 490 °C| PRIRITE] 3 h 2544 F A HZE
JERERE] 2 pm A2 AT B BEARSL T, B 2R
JEARAR, X — i 5 kb N TAEAAAE2E 5

500 pm

500 pm

(9]

Ti Al Ti Al Ti Al Ti AlTi

500 pm

23 JZEREZN

RSO 42 I8 5 ARSI S B S I
s, B H AT 3O A W A A S e Y

Fan 25 A\ fiff FR [ JE 8 OB AR AR A 1 46 1
T—FHEKEE A MR (04mm A/0.4 mm Ti,
0.2 mm Al/0.25 mm Ti. 0.1 mm Al/0.15 mm Ti), H
ST LT E A A 4 fis . I 4 nT, b
HAAMUREE N 0.4 mm FEAEH] 0.1 mm, k575 Gk
ST BALETRRAR . TEFLHIE R, Bl A R
TR, B AR RS, FETE R A
LRIEAT, DTSR [ i TR FRUE K ZEAR TR 45 2%
PR SR B R B K, 43R 4.1 pm, 4.4
pm, 5.2 um, FHETCERY BALH] E LR EEEY U
i L, b 0.1 mm A1/0.15 mm Ti B 1 45 4
[[EC4E

1300

() ;’.“‘}‘“’?WW"\
i
k= WH‘\
0 0 ' 64
30 pm B 5/um
1300
)
i
=
0
0 64
S /pm
1300 —
@
s vv‘—{mvw{
]
0
0 64
PEES/um

(a) (b) () 0.4 mm Al/0.4 mm Ti; (d) () () 0.2 mm A/0.25 mm Ti; (g) (h) (i) 0.1 mm Al/0.15 mm Ti
B4 AREERAEEHHKEBEARATNMULRERTES

Fig. 4 The morphology, interface and element distribution for Ti-Al laminate composite

WA IR T 3 )2, 5 2 7 )2 AL
PR E SRS A R . A R JE R R A
AR ) BRI B Al ) S — B FLUR A AR
JE—8, 2R 5 0™ AR, BERZEEZE, &
R RS BORY S, X BB TJRBOR 5 R
T AR e R AR AN R, 5 RS ] ) AR

149]

B[R] T 38, 530k [49] —2L, B 28013
Z, TYAL SIS i AR B v, R0 W A ke
FMIRE o AN IE Sk bR AR (4 kAR S T (s A5 A
A1 4 T J2 EAH A B T N2 ], Xt R A5 A 5R BE H
B A R, RAARM S E R T Ti.
Al BiFh &8 A7 [OBL . PRk RBORTARS L 22 5



5 1

VESZUR, 2« SL A PR RS S A T T 2 -+ 95 -

K5, P48 A il A5 e 12 5
KA MASEY, 5 EDS %2 A FLHIAL 9 Ti K
Al E 2001, Ti ¢ Al=1 : 3(at%), e 4 2 6]
RN T TIAL &REE Y. BEE [
FESTEMR FLE AL T I BOSOR, 2R L, $hiR 2
V) )k T RURR A, 7 HIGH B 55 e AHRI A B 2%
F L 2R R

3 SBEARELBREWNRTE

H AT A —A LT 1R E A E R bR
e, B GB/T 8547—2019(Ek-H A4 ), iZAnifeh
XTI SE A ARAH C ARZERAE T, (AFF R
PERAEREMIA T . X TR A R R A H R M RE
MR TT AR LA GB/T 6396—2008¢ & &M 5 ¥) 1
REMNA 73 ) Bl . ZAnE RLE T & B E Gk
(85 D] | 25 il BORG &5 0R Jr vk, aEk aR A2 A AR

OS/QS_,.-- -1
>/
) @A /3.2, e
; <} i | <7 <
s b | 1
1 AN
_‘ 32
[//T0.05Al [LLJ0.035B—— — 1.10.05[B]
-
g8
T
N.
B 3.

SN RE I T ZARE SCPRIE DL T3 S R, W 5
—FRifEs T AREE S B4R H Ry Sk T ERER R A
M 55 Rt v
3.1 BYYIRREE

SRR A A BY 1) 5 B I3 PT L2 B GB/T
6396—2008 FER AT %It 3 2 H AR
HAJELHR R SRR o B DR A B Ty ) 1o 24 45 5L iy 1)
AT ERR TR A BTRARE R A 5(a) st
BT R TR AR A A A B — R 1 N/(mm™s) .
Bl S s iAE ROSHIE kAR 2 A ik 2 R
>1.5mm, GIREKZEEMT 1.5 mm, W7 EH 1T
PR . Loy iRE RS anA 5(0) fos . Ho ke
SRR v B AN A 2R 1.5 £% . 7R T
BT hr 5 IR IR ], 36 ) N PR R S Y rh
DER b, FLFE SN T 32 BY B B

25+0.2

1.52.40.1 gy 2
!!I 1 NL
I 1
ls-10
OO 5
32,
] T Z l
& A2
: 250

(b)

5 BEYIRNEAHERYRE

Fig. 5 Schematic diagram of shear and tensile shear sample
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