EOVTECI A HBEERMRISEIRE \Vol.46, No.1
2017 4 1H RARE METAL MATERIALS AND ENGINEERING January 2017

TiGAI4V ZEESEEIM T REAZFNTREN ]
S5ERRERNZ

ZRE LT, [ TR R

(P MU MUR K2, 1195 A 210016)

@ B T I Ti6AIAV R B T ECR TR R SR R AR, AT R R T A Rk AR ) R
A PR BE (¥ 77 3 o 303 X 4 00 I T £ 5 T AT P9 R e R 2 O 4 A, AR A AR K R BE A e R A B R A AR A, W
Vb R A R 2R THT AR KA Ak, T T B304 BB I 0 T 51 R 1) SR A 3R T A5 RO AR B T B FAE R . B
FRIT M HTI8AE, ABLAT BRTTTH 515 2 () 2 5 S AN 2 A2 1) A8 Ak 5 SR BR il BB AR S Wy &, AR T DAY 5 2% 07 i 45 31 1 4
SRR o AT DI 8 PP Ak B 1 0 1 51 2 PR 3R T ke A B2 7 W 5 R DK/ 0N I B v 0 0 2 P P s AL 3% T AR AR 8 7
T 51 B AR AT, AT AT LS 22 4 2 15 396 2 0 B2 5K

ERIE: BN 0k BRITTNT X BHL AT
FEES LS TH161 XHERFRIRTE: A

X EHS: 1002-185X(2017)01-0213-06

SJEVIEIIN TR — A EREE Sl Sk mNAR
IR BN R . AR E L IR
CrarfE WA, o AE En TR0 2 b= AR B R BE AR ALY
FRATNLF), FAE TAFR I 0 A5k, — ANl 0.2
mm, {EAEIREETT A B E R AR AR, HAE IR
DB AT — 5E 1R R A

ERE AR T B B AR PUSR R L TR
M v i 55 8 22 7 T (D R, AR A A U
J iz B HC ST e D)0 T 7 AR 1 e AR 8 7 1
FRAR /N TAF BN TR iR EE AR E L —,
) MR 5 PR P B A, 2 7 EE S M TR AN R H
PO, 0 2 B L b R I T IS s b B DA B 55
A l®T, T S5t 48 5 0 B 5 () R AR P o Bcd b vl
AT Il A2 H Bl A i & S5 A IR 390 i) R, D) A AR
(9 52 2% P R 51 RS AR T (1 25 DAL 3R AP A A i i AR wfe
B RS T AT . DR, B S R T R AR R g
X ORAIE 2 A RS B AT 3 T o A B 20 3

BRAR B AT E AT 46 T 20 40 30 4K, K
JEE AT B T B ik k) )N R
RN HVRFAE,  H AT 3 BN T VR N R JZ 2
B X SHRATHHEIOM i TR R EE 7 1) N A {E AR
PO FE AR, R abe e B A i 0 LA R 2 77 1) A
ks, WA ES 2 REATRE . BT AN

It HEE: 2015-12-19

JIEAR T, DRI A 2 ok 2 Bk R ) 2 1) B B oK
IR, BRI R 25 B A B2 0 2002 9% 3 4 e 35 kG
Ff A5 0L 7 B R B A8 Ak, (RIS 0 200 %5 FE A R R 2 T
o N RT3 AL R R R R I AR A, AR X
S 2 AT 562 0 A5 00 7 3R 2 (0 B D0 A HEAT A B 42 1
7 e 15 B 1E B 5040 4R B 3 T [R] I3 T R A
JIH R — I TAE =B K H BB . FEfHT
X AR I A& O B, B T K& A RIS
TE— 2 M e o R A SCAE 35 76 SR [16-18] 1 12 it
T PR TR AR R AR RN ) T, HT
&N MR B, (FR B R &, B R
R TR AR R A F & N AV R BB e ]
AR AL 7] 17 5 R B 7 I v, T A N i
RS ZREmF)Z, TIEERPERR, WELE
i,

AT FUHE A T — b I T8 R R AR AR b [i] A
TIBAIA A3 111 Bt 71 3 25 J7 1) A0V [ra) 1) 45 28505 4% E
F1 R HAE R E 770 . I B3 — 7 1) R S5 0k &
JS7 7B TR B o 2 BR A REE PR IR BRI RT,  ELX 25 BR A R
JE )RR AR ER, HTAERERKRED, £
TE LB T, 2GR okl I S R,
o PPk B 00 1 5 A D 2 T e A I 7 [ A B R K /N DA
RPN 2R 0 T 5 AR T B B R

HEeUH: EBXAREHES (51405226); EPHARIERIBMFE (31520130001)
TEHEN: L, 5, 1985 454, LA, it MR KSR FE, 175 Ma{ 210016, Fiif: 025-84892502, E-mail: menglonghui@

nuaa.edu.cn



- 214 - WA ERMES TR

46 %

1 EHEMIAK

I 2 V) EIE B TieAIAV FARBAIE 1a fr
No RSN K Lo=170 mm, i bp=20 mm, &
FE Ho=6 mm. il R A B & A R )0 5 HH & 25 1
DR, e TR K AL, DLEBRH A S4K
oW RS IBKTTEERN: FEEZ N4 600 C
R¥F2h G, BEPRHTBIER.

SKABEAEN 11 mm (8P 77 158 k4% 70 34T 0 %6 n
T, FRR A7 R 2 s .

XAy 4 UOEAT AN T, s — ABEHI N T
TR %08 VIHIEE ve=50 m/min, & kit4E
f,=0.02 mm/z, FRIVIE a:=0.5 mm, i PIE a,=20
mm, &R E 4N TR AREE N 1.5
mm. | 32O T A B e T LS T A E SN
X [, BEJIH A E SN Z [, T 5 Ja FAE AR B
B A7 1 58 Xk 1b Bios .

0 58 B WA F A P Sk SRR AR N AR 4y K
2974920 mm, Ji 50 B % 5 AR A I gk B[R] K B2 Dy 120
mm ) 200 THE8 55

2 NERE

2.1 fIEIAE (XE) RENONEERE

BWEEMKER L, BEEA H, FHMHTEL
FZAE LA A B, B R R R HI2.

0 T O 8 A A S A A A A (1 A L T i A 3
FAFBIWIAETESE Vo, 45 A I LT F 85 T gk AT 12 2%
BRM BT, 28 1 IREBRMELVEMIEE Y Ahy, H
THE R AR LR AL E, B 1R
R 2 5 2 2 )i 3 L R RLE I 7 R 3 Ahy/2,
e 3 fis.

W1 F4nTw e

Fig.1 Workpiece before and after machining: (a) unmachined

workpiece and (b) machined workpiece
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Fig.2 Sketch diagram of the clamping and machining method

Workpiece
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Fig.3 Sketch diagram of the changed position of the neutral layer

after removing the material layer
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Fig.4 Sketch diagram of the change of the workpiece’s

bending deflection
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Fig.5 Measurement of the workpiece's bending deflection by

laser displacement sensor
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by laser displacement sensor
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Fig.8 Measurement of the strains on the sample by

strain gauge
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Measurement of Equivalent Surface Residual Stresses and the Depth
of Affected Layer on Milled Ti6Al4V Workpiece Surface

Meng Longhui, Yang Yinfei, He Ning, Zhao Wei
(Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: In order to predict the deformations caused by surface residual stresses generated by milling of Ti6Al4V parts, a method for
measuring the equivalent surface residual stresses and the effective depth was presented. The material in the surface opposite to the
machined surface was removed twice; therefore, the thickness and the neutral layer of the workpiece were changed. Afterwards, the change
of the bending deflections and the strains on the machined surface was measured, and then the equivalent surface residual stresses and the
effective depth were calculated. FEA (finite element analysis) was used to validate the correctness of this method. The results calculated by
FEA correspond well with those measured in the experiments. So it can be concluded that the results got from the method proposed in this
paper are correct. It can be used to evaluate the surface residual stresses generated by milling and to predict the deformations caused by
surface residual stresses, thereby forecasting whether the parts accuracy can meet the requirement.

Key words: residual stress; corrode; FEA (finite element analysis); X-ray diffraction (XRD)
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