55 44 %55 3 10 W g fl %K Vol. 44, No. 3
2023 46 A IRON STEEL VANADIUM TITANIUM June 2023

ETE£RkEMDITARNE SR
BRAREREBME

e, 5= F,% X R, RS

CHUBRBRIRZS ] 2 L S 28, BRI T e A BRA W, U1 BE4E 617000)

B FSET R AL M E ST, SN E S BOCBEBOR I & AL A TR AT, 45 R B, b HOZ
BRI AR R BRI E, HASE A AR, i [ 5k i L, LA Hi B 2 R4 55— BRI A i
T2 R Jay R, Herb ELRERL L L AR e 225 L RHOR I LR IR A MR S 45 G o B T o T LA
EOIHREE S, IRFIRIRLA, by FE Al BB BT R b R S AR S L
KBRS AT

FE 5SS TF823 kRS A RS :1004-7638(2023)03—0084—-09
DOI: 10.7513/j.issn.1004-7638.2023.03.013 TR (RIREARSS) #RIRES (OSID) :

Review on technology developments of titanium-steel clad plates
based on global patent analysis

Zhang Weina, Li Jun, Peng Lin, Wu You, Liang Guangfen

(State Key Laboratory of Vanadium and Titanium Resources Comprehensive Utilization, Pangang Group Research Insti-
tute Co., Ltd., Panzhihua 617000, Sichuan, China)

Abstract: The development of key technologies of titanium-steel clad plates is reviewed based on a
comprehensive mining of global patent applications. The results show that China and Japan are the ma-
jor technology sources of titanium-steel clad plates. While Japan started earlier, China later rank first in
patent applications in the world. Titanium-steel clad plate processing technologies are research hot
spots, among which the direct rolling process route holds the largest share in a patent portfolio. The
aims of the patented technologies is primarily to reduce the cost and improve the bonding strength.
Based on the above findings, some suggestions about technological innovation and product develop-
ment are proposed from a patent strategic perspective.
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Fig.1 Technical disassembly of titanium steel composite
plate
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Fig. 2 Patent application trend of titanium-steel composite plate

®1 KRESREKEFHHFR
Table 1 Global patent layout of titanium-steel composite
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Fig. 3 Patent application profile titanium-steel composite plates in China and Japan
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Fig. 4 Patentees ranking of titanium-steel composite plate
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nical branch of titanium-steel composite plate
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Fig. 5 Patent application trend of subdivision technology of titanium-steel composite plate processing technology

RN B HUIN T T 2 T i AN S A i
MO 3. 3 3 AT, BAEA G R BEHF H
AT BRAE AR LA BOR G L A B SR
g Jr e ) 20 s R E R AEBIE R BIE BRI
AA —E ML MBER LS, LA RO Y 2
BREF—, PRI AT LA 12 1 bS5
A TR U B R N PR Ty, A JR e A
4 15 B DIBRESOR GUR E 2 HE AN FILHIEE,
ARG 2 1

b, BEARY BLREAL A B B R X v a2
FORE, RIS | A ORI B BE Rt ] |
ZELIRE . BT i R L R S T AR A 1 B, gk
IR 4 S RIS W 7= A, SR T S M BR 2 5 5

JE, BEARAA R H . b, rpia]EAR R 2 AR

M. TF BLL e TeH )2, LS BEY R 13107 Pa S L)
T ( B CN104874605B J& £ Kk K # & T,
CN104874634A Jois B2 M4, SLTEE K
F0.1~2m/se F3 4k, BERNIA IE I R A R i 4L

T D 3, S A i e I e A B LIR B T BE
PEIE /N (CN105080997B) 5 LA K B o2 e 5L & &
720 °C B8 E 0 5, e AL AL A 1 R
A (CN105080998B) .

4 4 I B m R J2 AR SRR
PRI E SR G . R AR E
i FHEHZELEZERE, I “WEHRE (&
FI JP1985170586A) . “ Ml 2 HH 27 (& F
JP1985261683A) . “ 4li &k f +8 M 7 (% Al
JP1992071635B2) 4%, ¥k A 21 22 J5, 1 Ak 4@ 41
T )2 RN R A R A R (R R
JP3047752B2), EZF ATy M Z R ELHI T
2, MR A RN 0.01% LLF BYER Ry JE kA, 4R
— R BELIRE S 950 ~ 1100 °C, JE F %K 15% LU
b 5 TR IELIRE SN 600 ~ 900 °C, JE R R 5%
DL b, B — B2 0 Y LUK & 5 2 0.01% ~
0.05% IHAN B R FEbA B, 55— IR AAELTRLEE A 950 ~
1100 °C, JE FEH 20% DL F, 5 — LI E



3 1

SRAELS, 2. ST 2R LA T BRI E SR K SR - 89 -

600 ~ 900 °C, & F#&Hh 10% VAL, FL— ka2,
T 0F A B R BELTRLEE AR R SR AR K, R
THR S SR EE A 5m I

#x3 HKWEAWMMITIZEEZRBEAREIS B)
Table3 Main applicants for titanium-steel composite
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Table 4 Annealing temperature ranges of some patents
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Fig. 6 Technology roadmap of titanium-steel composite plate
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Table 5 Technical efficiency comparison of titanium-steel composite plate
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