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Fig.1 Heigh-light titanium hi-bolt
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for tensile test

315

30.0
30.5
Z 300 | A
=4 [ N
22 TR
20.0 |
B 285 | / \/ Vo
% 28.0 |
Tl mmE — AT
265 < AEIE S T RIRTHIE
S T S S R S S A
T

El7 Ti-5553& SRRy sR BEXTbL
Fig.7 Comparison of tensile strength for
Ti-5553 fasteners

78 FiAHIEEA - 2016 43 19 0]

LAV 8 P ARG . AR 10, B
LR TR AF WA T A A 3R 43 42
MRS R

wmE 8 (b)) Fi(e) Fin, NFIE
FERFE VA% 1) ZE 0, 0 A A
b N T A Ve 1 o N
T NI IR R ZH T
0.38mm Kb 1) 5 FORE BE B 1 L SO R A
AR B R AR, TR TR IR ST IR
VAR [ 235 SR R 450 28 I A A A S
R Z—E B E N RS 23R 1k
Wi B AR Ab pl T ol FH BR A VR 6 B
TR WAL 2 R B FL IR K Y 2

440
430
2420
jusy
410
@4()0 VA
= - REE
=390 — JHEE
O
0 05 1.0 15 20 25 3.0
FATRAYHEES /mm
(a) T ZHho
445 ¢
440 +
Sass |t
jus
430
=
425 ¢

B0 |

- R
415 F —— BRI
0 05 10 15 20 25
FIMRLRFFAEE B /mm
(b) FIK 2L
470 1
460 —— JRRE
2450 | — BRI
£ 440 |
= 430 +
X420
E 410 |
400 |
390 L . . . . .
0 05 10 15 20 25
SR AR FEES /mm

(c) WORFRAE 20

El8 Ti-5553 MRt g &AM BINAE
Fig.8 Microhardness of different positions
for Ti-5553 fastener

Z i

(1) 38 3 SR 2R e 56 v] DA
HEEES . TR )T 1240MPa 2% Ti-5553
ARk e R R RS, 2 T00 5 7 A e
B , TR e AT LA AL R A 21
S W IN A TRERA T S IR BE, (IR 2
T SR BRI RN AR RN AR

(2) VR R YR S5 1 1240M Pa
G e AR AR BRI B VA TR R AR
25 0.5kN, fH K T 29kN, SRR
1) 24.2kN A0 LA, 154 20% 16 #r
o JRVR RIS TR R ] DA R i
BB 4 e SR AR BT o B W R AR
I ARRE N ER

(3) B VR R 5 1) MR 8L I o il
o TR TR R A RS s R, —
A AR R AL

gk b ik, & H T 1240MPa 2%
R R K B A m AR (Y IR BUR R T

& % X

[1] FANNING J, ZENG L, NYAKANA
S. Properties and microstructure of Ti-555 for
fasteners[C]// Ti-2007 Science and Technology,
2007: 1263-1266.

2] FhINGE bk iR B RS T
Wk [M]. bt FRE Tl R, 2006.

SUN Xiaoyan, YANG Lin. Practical
handbook for aerospace fasteners[M]. Beijing:
National Defence Industry Press, 2006.

3] X, B2, A . ®n T
TAFRIZWOIBMEARIE TR EE B9 BT J3-H R R
JCHE [J] . HURIZ T3 . 2008(9):62-64.

LI Fenglei, XIA Wei, ZHOU Zhaoyao.
Analytic study and FEA validation of micro—
plastic deformation depth on component surface
in burnishing process[J]. Machinary Design and
Manufacture, 2008(9):62-64.

[4] 7 4RO B S IR R R S04
30CrMnSiA, 30CrMnSiNi2A FRIR B H gtk
HYSZIR [J]. fiezs s BR L 2001(5):69-71.

YANG Zhuo. Effect of thread-rolling after
heat— treatment on notch sensitivity of 30CrMnSiA
and 30CrMnSiNi2A steel bolts[J]. Aeronautical
Manufacturing Technology, 2001(5): 69-71.

(51 WFIED), BRI, Sk . R
SR AR B BETEIUIR ()] . AR A
2007(4): 69-71.



Mechanical Joining Technology

GIRURSEEAT AR

XU Zhenggong, CHEN Zongtie, HUANG
Longfa. Research on the outline of strengthening
technology of surface deformation[J]. Equipment
Manufacturing Technology, 2007(4): 69-71.

[6] FAER, REH, WA, & RE
580 A 119 5% A% R PR BSCAE 0 B0 K T 243 AT ().
FHE T 224, 2008, 25(12): 113-117.

WANG Shengwu, WEN Ailing, BING
Shijun, et al. FE simulation of residual stresses by
surface rolling and analysis of rolling process|[J].
Journal of Computational Mechanics, 2008,
25(12): 113-117.

(7] AERAe  IRESE T (M. dbat:

MUK Tl i fikt: , 1978,

CUI Changhua. Thread rolling process[M].
Beijing: China Machine Press, 1978.

[8] B, RAEEE , ZRmDE, 55 . —Fh
L A EE AR P 55 SR (D). v T

Rl | 2005, 7(10): 51-55.

ZHAO Zhenye, SONG Deyu, LI Xiangbin,
et al. Study on an anti—fatigue conception of
the ultra—high strength steel part[J]. Chinese
Engineering Science, 2005, 7(10): 51-55.

9] ML, AEA ., F5E. SJEE sk
R R BOR R BRI E ()], T HAAR
2009, 43(12): 18-22.

ZHOU Hang, ZHOU Xudong, ZHOU
Wan. Status and development trend in surface
strengthening technology for metal parts by
surface rolling[J]. Tool Engineering, 2009, 43(12):
18-22.

[10] 5K#E ., FEWImE , 5Kk, % . GJB
715.23-2008 % A (1150 I i H 158 [S].
Hh L Tl 3 — 4R 122 R 2008.

ZHANG Hui, SUI Mingli, ZHANG
Guanglai, et al. GJB715.23-2008 fastener test

methods tensile strength[S]. Beijing: AVIC |
Industry Corporation of China, 2008.

[11] &Kz, XA, (F3 . Q95288
2013 1240MPa ZHTH B3 BR 5 4 BUR AR
[S]. Jbatzs il i TREATFTAT | 2013.

ZHAO Qingyun, LIU Fenglei, REN Chong.
/95288-2013 1240MPa, tension, titanium hi—
bolt with protruding head[S]. Beijing: Beijing
Aeronautical Manufacturing Technology Research
Institute, 2013.

[12] BRZz ., XU L AEH . /95289
2015 1240MPa 32 RIBk £ 55 e B4 L
U [S]. Abntpias i TRESERT | 2015.

ZHAO Qingyun, LIU Fenglei, REN Chong.
Q/95289-2015 specification for 1240MPa ,
tension, titanium hi-bolt with protruding head|S].
Beijing: Beijing Aeronautical Manufacturing

Technology Research Institute, 2015.

Effects of Thread Rolling on 1240MPa Titanium Hi-Bolt

ZHAO Qingyun, LIU Fenglei, WANG Lidong, CHEN Chuang, WANG Yufeng
(AVIC Beijing Aeronautical Manufacturing Technology Research Institute, Beijing 100024, China)

[ABSTRACT]

Process researches of thread rolling and radius under head rolling are carried out for 1240MPa titanium

hi-bolt. The results show that the depth of the surface defects on the crest of the the threads exceed the maximum depth of
0.12mm when cold rolled, and no defects exceed 0.12 when warm rolled. Mean tensile strength by warm rolled is lower
0.5kN compared with cold rolled, but more than 20% of standard requirement. Microhardness of cold rolled is greater than
that of warm rolled. The metal material works hardening whatever cold rolled and warm rolled. Warm thread rolling is
more suitable for high strength titanium bolts.

Keywords: Thread rolling; 1240MPa; High-strengthen titanium; Hi-bolt; Fastener; Work hardening
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Development of Long-Life Mechanical Joining Technology

LIU Huadong, ZHAO Qingyun
(AVIC Beijing Aeronautical Manufacturing Technology Research Institude, Beijing 100024, China)

[ABSTRACT] Long-life mechanical joining technology is one of the important technologies in military hardware, and
also one of the important components in national military technical ability and scientific level. Current status of research
and application of advanced mechanical joining technology is discussed comprehensively, such as hole cold-expansion
technology, interference-fit joining and anti-corrosion and anti-oxidant technology, which have important guiding meaning
for carrying out the research of long-life mechanical joining.

Keywords: Long-life mechanical joining; Hole expansion; Interference-fit joining; Split-sleeve; Sleeve; Anti-corrosion;
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