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Superplastic Forming Property of TC4 Alloy Based on FSW Process
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[ABSTRACT] The results indicate that the rotation
speed of friction stir tool has little effects on the cone su-
perplastic forming properties. However, the microstructure
grains of welds grown significantly after SPF process, this
may be due to the higher distortion energy in grains and
existed sub-grains.

Keywords: FSW SPF Microstructure Tensile
properties

DOI:10.16080/j.issn1671-833x.2015.17.079

I B B AR S —Fh v BE | s R S O AR
SERIBC A S T R 22— s R A (1 0,
AR T BB BTk, AN A & SIS O KU
- R GE RS A . SR, TR A SR R
ST BRI, ] PN &1 I 7 TR R FHA0E 8 A2 015 0 9

=Ryl M5 NNTTE2 0% )RS K g N i S N4
LN A (¥ S /NI RS RV AN e X (SR S e e
X Ti6A14V G 4 M b 4t F1 BE SR AR H2 5 1) 68 8 i 6 A 7
THEFE 0, % FE BRI K PR DX A SR R ST sk /)N B
S AR T — SRR, BB RS20k 20~25 wm, SE AT
EDS 78T, AN IRk Y% T ok, AR 1T BB 2 SO0
HAVBRE . PrbERE b, X R RAARORT B i ARG BE R
IR, FSW S HYSR A S A K, T SPF S A4S FSW
FIAI, LE(F 4 FSW (1 LLREAT BAIR, SPF L FSW 91IK.
Y AR FSW 5 A5 B b R ) B 1 ZE
AR, A BEM I — 2 22 A, 2 {5 (19 B ARG AT 05 25

FSW 5 MHLIR . JE /A1) Sanders A4
N7 R Ramulu 25 B X%6F TC4 BhA 4R FHAB S B /

s&E

PBEPEEESIR R A G T2 0 4 SRERG b DF %, il it
FRIB IR ) AR TR 4m IR SR ShHL M AR 1
I, ASSCEAR A 2mm JE TC4A EkG G Aokt 57 T4
PREE AR (0~ T 3 8 2B R RE N ) - E REEA T
IT, MG BRI BEPREE AR /B RUE 415 T 25 R
IS ERE

1 HBHEERE
1.1 REH R

IR AT M A 2mm J5 TC4 kb - 470 4758 5 A
FEAR 5K 1084MPa F1 13.1%., %L1 77 1) A iom 20
U R, R o ER o SRR R

LREEN A

1.2 RIEH*

P PR EE R IR S RN R 1 R IBIEEE X
SR ZE AR 2 Fs, JolkpE =

SR F ATV 8 98 O 7 1k FE Ok D1 7 8 O
Rl AN [ AR 1 £ 1) R JRE sl v A O 4 2 A A, SRR A7
NEEWE 3 i, DLEIE AT BOE P O
J& B F12EVERE, O J5 TR T R Ay DI ECE 4 R
FrfPidAE . 75 OLYMPUS BX41M 4:AH B iE (oM ) F
Quanta250 FEG 3 &SRB 1 A BE (SEM ) &
EAT WA S ONER AT

v AT
~ e e T
i \"-i"«'{ﬁ T ¢‘K,

E1 [RIART AR
Fig.1 Microstructure of as—received sheet
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Fig.2 X-ray test result of FSW under different process parameters
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Fig.4 Tensile specimen drawing

() HEAMIL (d) TSN

E5 FREFSWSHITHBEERKFIBHE N
Fig.5 Appearance of FSW cone after SPF
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Fig.6 Thickness distribution under different FSW parameter
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Fig.7 Microstructure at different positions of SPF cone
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Fig.8 Tensile properties of welds after SPF
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