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Upsetting process and mechanical properties on alloy GH4169 bolt
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Abstract: In order to study the upsetting process and mechanical properties of a certain model of alloy GH4169 bolt, the upsetting process
of alloy GH4169 bolt with M30 mmX 130 mm was numerically simulated by finite element simulation software Deform-3D, and the influences
of different friction coefficients on forming loads, equivalent stress distribution of workpieces and stress distribution in the molds during form-
ing process were analyzed. Then, based on the simulation results, corresponding mold structures were designed, and corresponding upsetting
process experiments were conducted. Furthermore, the alloy GH4169 bolt forgings obtained from the experiment was performed subsequent
process, and the influences of aging treatment and rolling wire process sequence on their microstructure and mechanical properties were ana-
lyzed. The research results indicate that the developed alloy GH4169 bolt upsetting process is feasible, the mold structure design is reasona-
ble, and the manufacturing process of aging treatment before rolling wire processing during processing can reduce the grain size of the materi-
al and have good thread morphology. lts fatigue life is higher than that of bolts processed by rolling wire processing before aging treatment.
Thus, the research results have practical guidance value for the upsetting process and subsequent processing methods of alloy GH4169 bolts.
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Fig. 1 Finite element model of upsetting for alloy
GH4169 bolt

31.3 mm, HASPIA H ARG A . R AR D 2 i 5E A
JEARAE N STL #8231 5 A & Deform-3D £ BR JGA= 2
U, R BCH TR E R 1050 °C, B EE R N
300 mm - 57!, FEEREPRE w00 E S 0.1, 0.3 Al
0.6, FHAKEEHN0.25 mm* ",
1.2 AREBEHTRLHHET-1TEHL

P 2 S AS [ BE 4 TR BT b3k A 28y — 7 AR T £
M 2 il LA, R AR IR R B, sk 2T 1Y
BN, XEZRFTEILB B, MR AR L R
BN HBBOHASIE, H 48 MR E AR 5 A i,
MRHRSIBE S8/, W& AR TERE B B3 n, 4 )@ A4
BHRRNR S, B MU Ak, TR T K,
JEBTEL, @R SRR N AR, 48 s
REp 2 misgmn, Pt 2 78 B B B2 4K Sl
K, HEBREK, RARIERMABRK, E8E
SEHAT, w=0.1 B, ki REm o 2.61x10° N;
w=0.3 Bf, sk i R E M h 2.85x10° N; u=0.6
I, ki KRBTl 3.21x10° N, 54 T 2%
BF, W25 A, SREANCR R A
WREREIREUIE 01, B A,

35

30 r —o—u=0.3
—— 1=0.6

25

RAF/(x106 N)
- - N
[-- W (=)

e
W

5 10 15 20 25 30 35
17#/mm

=
o

P2 ORI B DRCT sk B 28 — A5 Rt 2%
Fig. 2 Load-stroke curves of punch under different

friction coefficients
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Fig.3 Equivalent stress field distributions of alloy GH4169 bolt during upsetting process
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Fig. 5 Equivalent stress distribution of punch
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Fig. 4  Setting of insertion force on punch Fig. 6  Setting of insertion force on concave die
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Fig. 7 Equivalent stress distribution of concave die
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simulation (a) and experiment (b)
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Fig. 10 Microstructure (a) and morphology (b) of thread in scheme 2
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