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Fig.1 Effect of strain rate on the tensile

fracture elongation of IN718 alloy at 950°C

0.48 | 1.05

0.027 | 0.022 | 0.010 | A3

(a)WFIFES (b) BEFEH
E3 IN718&4£7E950C., 2x107's &M T
HIT IR RIS AR

Fig.3 Microstructure of the section
parallel to loading direction of the abruption
specimen at 950C, 2x107's™
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Fig.2 Effect of different strain rates on fractographs of IN718 alloy at 950°C
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Fig.4 Microstructure of IN718 alloy before
tension deformation

Al ZRERIE 3 PR AR PR AR IE O
Kz — W TP B R AR T op 1
IN718 &4 g s A M, R WA
A3 i B HGE

R FH 325 3 L 58 I r A i %6 R
107's™ SRFEWT T BRI A 420, nl IR
N REMNLL, Rl g 2]
FHEIAFELE(E 6 (a)), XSS
An PR TRARAE | LA ] 4 FNIET S AT
R IR VE R S Al T ok gl 4
AR FEASC R IR E R A e o
o, A R BSR4,
MR IE B B . X A 3
92 x 107"s™ AR 11 BRHIT ) 21 2k
ATIREERT UL, B 1 A5 85 A P45 S i
P2, BT 22 (E6 (b)),
HE S Ce) FCd) A0, 22 S e fr
R K 2x107'sT F4x107's™ Ak
FEFR R AAAE . UL RT DA E , 2448
B AEF 2x 1077 5, RE A
FHEE ST SR AR IR (1) R ELHLAH
{HEARREHI 78 AR | LR AR T
TR ARIFEEZEH,

wig

RTINS 5 W INT18 & < 1% i
SRVERIWTFERE , f g B b kA T
fistiz gl NI MR
45 MR R A R I P Bl A 45
WA, BASI T B, fEA
SCHEFE, SR A R 107
i, HARIE AL 55 b i S AR
WA BN FEE o fH S AR A
B 2x 1077 5, BIBAL P LT
RN BEFERER AT,

(e¢)2x107's™

E5 REEEIIN7I8EELTHALRIIZM
Fig.5 Effect of strain rate on the microstructure of IN718 alloy
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Fig.6 Effect of strain rate on the deformation mechanism of IN718 alloy
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[ABSTRACT]

has been investigated at higher strain rates. The elongations of all tensile specimens within the test conditions are all higher

The superplastic deformation behavior and mechanism of IN718 alloy with 0.022% phosphorus addition

than 100%, exhibiting the superplastic deformation ability. The elongation is decreased to 139% with the increasing strain
rates. The area of the fracture surface appears like a needle point, the grain structure is noticeably refined and cracks paral-
lel to the loading direction near the fracture surface are induced by the carbides which could not deform coordinately with
the matrix around themselves. The alloy deformation mechanism is dynamic recrystallization at the strain rate 5x10°-10's,
while twins are formed and play an important role of coordinating the deformation when the strain rate is in the scope of
2x10"-4x10"s™.

Keywords: IN718; Superplasticity; Higher strain rate; Recrystallization; Twin
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Aided Design System Research of Aircraft Skin Stretch Forming Process
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[ABSTRACT]

simulation is exercised. Transformation algorithm between mechanism motion parameters and boundary conditions of FEA

Aiming at a certain type of skin stretch forming machine, 3D digital model built based on UG and motion

is researched combining with the finite element simulation software, after the adaptable development in ABSQUS, param-
eters of the machine trajectory, which are generated by machine operation, and directly translated into boundary conditions
of the finite element simulation. The simulation results of the skin stretch forming process prove the validation of the sys-
tem, and it is beneficial to the application of the finite element simulation technology in industry.

Keywords: Motion parameter; UG; Skin stretch forming; Finite element simulation; Transformation algorithm
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