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Comparative on Influence of Cutting Parameters on Surface Roughness of

Ti—-6Al1-4V Forging and Powder Metallurgy Workpieces
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Abstract In this paper, surface morphologies of Ti—6Al-4V forging and powder metallurgy workpieces were
characterized , surface roughness mathematical models of the two machined workpieces were developed using orthogo-
nal regression test,and the significances of the mathematical models were verified, the surface roughness mathematical
models could predict the surface roughness changing trends. The experimental results showed that feed scratch, chip
fragment and surface tearing defects appeared in the machined Ti—6Al1-4V forging surface, while micro—void defect
was formed in the machined powder metallurgy material surface apart from the feed scratch, chip fragment and surface
tearing defects.The influence of feed rate on the surface roughness of both workpieces is greatest, and the existence of

internal micro—void of Ti—6A1-4V powder metallurgy material led influence of cutting speed greater.

Key words Ti—-6A1-4V , Forging,Powder metallurgy material , Surface morphology , Surface roughness
0 3% LR SRR A IR 4 B AR ME LU s 3R T, B
PR SFROMEN TR T HAE 7 ROR ARE Bd PRAR SR HIN T RE AT & L

ST AR/ B RHFHMYIH T N
IV FH BB A% BH S 42 R Bk & & A 2B 0% B AR AR
AR, ByRIR 4 T 2B AR S S B RIG 44k
HARFTEMTEMES SRR, A GEE
58 B, NI FEAE IR AR LB ; DL Ti-6A1-4V
G4, B E LR o AHADEE) B A

Wik H 11 .2017-03-02; & 91 H 1 .2017-06-23
HEWH WA E TR2EIF 5 H (17C0639)

TR EDR R A A A4 BT E i TP R Y E
febrnz— , Z 2N VI S8 52 M, X T 3% Rk 52
FORIFZ R % 4 1 L T f A REAG B0 D T RS )
It T2 5 TR B BT 5% o 4 v Ak A 4 TR R IR %
FaR B EEMMER . A AT Ti-6A1-4V
FB A 1 2 T T 3 RN TRDHLRE B2, R AF SR Ti-6A1-4V

B—VEE R AVE #1986 4F A T B9 5 ) B Bl AR S EAUY . E-mail ; lancesfj@ 126.com

TR T http : //www.yhclgy.com

2017 4F 56 M



B EBARIG SR RTE 50F 2 HDRLDRS B2, Oy Ti-
6Al-4V ¥y ARG G M REIY S BRI T A 7 i H S Ak 3
WHHEARTE T
1 iR
1.1 #MRE5NEEEE

F G T 24 @40 mmx 100 mmTi-6Al
-4V By KB AR (PMM) BEBF, Ti-6A1-4V B
(FM) 5 PMM 97 2=PERE UL 1, HLASOULZH 228544 Dl
1, FM BITOULES #4 R X 5 41 21, $R A5 T 204
T rh s IR S BT A b R v Y S TR AR 43
AL MK o tHAT/ S0 fE B AH, IF H
TG M BRI REIA B 58 2 BUR AL, TR Ry
FEAE—E & HE IR AR TIALBR

CKA6150i ¥ % 4 K, K LK | il & ; Nova
Nanosem §/ 4 FE, - {2 fUBE A1 TR X TR200 LA 2
A, YR 2 A

£ 1 Ti-6Al-4V FM 1 PMM By S 1ERE

Tab.1 Mechanical properties of Ti—6A1-4V FM and PMM

MR BGRE/MPa JEARIRE/MPa K 2R/%  fEF(HV)
FM 902 853 7.52 347.4
PMM 930 845 19 337.1

(a) Ti-6A1-4V FM (b) PMM

K1 Ti-6A1-4V FM Fl PMM A9 8 20 214544

Fig.1 Microstructure of Ti—-6Al-4V FM and PMM
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Tab.2 Orthogonal test factor level table

KF DIHEREE/memin™ AR /mmert PIHITRE/mm
1 30 0.05 0.5
2 50 0.10 1.0
3 70 0.15 L5
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Fig.2  Surface morphology of machined Ti—6A1-4V FM
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Fig.3 Surface defects of machined PMM workpiece
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Tab.3 FM surface roughness of orthogonal test results
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Tab.4 Orthogonal test results of surface roughness

of PMM workpiece

YIS /m-min™' PEAR/mm-rt PIBIREE/mm HLRERE/ wm

P EE /memin™ BEghHE/mmert VIHIGREE/mm KRS/ um

30 0.05 1.0 0.7768
30 0.10 1.5 1.1376
30 0.15 0.5 1.9602
50 0.05 1.5 0.6404
50 0.10 0.5 1.8490
50 0.15 1.0 1.8952
70 0.05 0.5 0.8495
70 0.10 1.5 1.0080
70 0.15 1.0 1.9428
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30 0.05 1.0 0.6393
30 0.10 1.5 0.9878
30 0.15 0.5 1.2620
50 0.05 1.5 0.5290
50 0.10 0.5 0.8083
50 0.15 1.0 1.3283
70 0.05 0.5 0.3454
70 0.10 1.5 0.6390
70 0.15 1.0 1.7074
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