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Experimental Study on Cutting Force of High Silica Glass Fiber/Phenolic
Resin Composites With Different Cutting Tools

HOU Xiaoli LI Yan YANG Zhenchao YUAN Qilong SHI Xun

(School of Mechanic and Precision Instrument Engineer, Xi” an University of Technology, Xi’an 710048)

Abstract In order to investigate the machinability of high silica glass fiber/phenolic resin composites, the turn-
ing process of the large diameter thin—wall rotary parts is carried out . The experiment was done with four kinds of cut-
ting tools, the effects of different cutting parameters and cutting tool materials on cutting force are obtained. The re-
sults demonstrate that in three cutting parameters, cutting depth has the greatest influence on cutting force, followed
by cutting feed, and the cutting speed is very small. The optimal cutting parameters can be obtained when v =
119. 32mm/min, f=0.1mm/r and a,=0.5mm . Ti-Al-Si-N nano coated carbide and super—hard material F2HX
uncoated carbide tools are suitable for cutting the material at the low cutting speed, the PCD tool is suitable for high
speed machining.

Key words High silica glass fiber/phenolic resin composite, Carbide tool, PCD tool, Cutting force
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Tab.1 Mechanical Properties of high silica glass fiber/phenolic resin composite

PLARGREE/MPa PIMBE/GPa SR/ MPa  BHHE/GPa  FRAFIRIE/MPa  FRAEHE/GPa  gyEIIREE BT L
i

Zim EA I g gl Zel) gz g 2 i /MPa /GPa :

81.5 109 9.5 14.1 138 226 18.0 - 3.4 156 14.6 - 25.6 3.35 0.1
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AR SR BT S X fin A4k B A R A 4 T H
014 WA ] LX) o ek AR B B 4T A/ B R i 25 )
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ANFRERE A, e B BT T T 2k 2 fr
Ko
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Tab.2 Test cutting tools
JIH uihes w2 T
. THI000 TioAl_Si-N 4iK 2 £ TiN @Hﬁ%ﬁﬂqn/\ AL sgi%ﬂ\“%*)%iﬁfﬂﬁﬁﬁiﬁfﬁ;}ﬁ ‘
Ba AR b AR R T R E W RE B AR RE ), S A R RO T U U

2t CP500 TiN #%)2 FT RS TR A PEER, T RN AR SAERE BT S L0k LB IR TiN IR)2

3* F2HX TWR)Z FEBE AR

4* PCD TiRZ

TEA BN T2 2 A AR, T8 R 22 520 R 5l
TURLAR , DR AN 7 W Jr AR s TRl A, Jir LA D ELiG A
AIEEIUNEE O T AR 2 1A B Sz B
2, JVRII O REEEA] , [N SCREPRUET) B s
ANRAEETT FRTIIG . WA G SR A 5T B4
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Tab.3 Geometric angle parameters of cutter

sl @imfM I Ffa RIS JHBUMA JIRFIR
Ki/(°) Ke'/(°) vo/(°) /() ap'/(°) A/(°) 48 R/mm

95 5 3 7 7 0 0.1
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Tab.4 Test factors and levels

2 ZER5iTR

5 NOIHI KR A5 A, o M b Bl ol LR
i AT PR TR AR A4 L 7D R, 5 Bk 25 1 A D)H
L PSR AT B, TR 3 ) A2 A i 2 e K, 1 A
EAEVIHI =238 B YT ik

2 Nz TJBONEI Xt e, 18 2 (a) R 7E
BRI E FA T IZ TI RN O T, ik FH Y

F5  UIMIEE o/mmemin~' PSR /mmer! BIZITHE o /mm VU ] EAE R I g ek, o HE 2F T A B
1 59. 66 0.2 1 A TN SEJEEE RS a 1B = ) o Sk 2
2 95.46 0.2 1 B 2(d) S e b 7 s DI B, 5/ IN U R B 1 1 4
3 119.32 0.1 0.5 T 1T B Ti-Al-Si-N 44K 35 20 544 ] B
4 149.15 0.1 0.5 825 1) DIy B i T HoA = Abt B U0
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Tab.5 Test results of cutting force using different cutting tools
YIKI S F/N
J1 B »/mm+min~" f/mmer™! a,/mm
F, F, F,
1* 59. 66 0.2 1 40.6 16.2 110.2
2 59. 66 0.2 1 126.3 20.4 166.9
3* 59. 66 0.2 1 63.2 30.6 127.1
4* 59.66 0.2 1 57.1 12.8 118.4
1 95.46 0.2 1 73.2 36.3 119.9
2* 95.46 0.2 1 104.9 22.9 144
3* 95.46 0.2 1 74.5 20.4 138.9
4t 95.46 0.2 1 43 12.2 112.3
1* 119.32 0.1 0.5 57.4 17.7 70.8
2# 119.32 0.1 0.5 69.6 10.7 94
3* 119.32 0.1 0.5 66.5 11.3 98
4* 119.32 0.1 0.5 37.8 10.1 72.6
N 149.15 0.1 0.5 74.5 16.8 126
2# 149. 15 0.1 0.5 73.5 10.7 90.9
3* 149. 15 0.1 0.5 31.1 9.5 108.6
4* 149.15 0.1 0.5 22.6 13.1 74.8
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':R. 120: E
% 801 g
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0_ Fx x y z -
(2) v=59.66mm/min; f=0.2mm/r; a =lmm (b) v=95.46mm/min; £=0.2mm/r; 4 ,=1mm
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Fig.2 Comparison of cutting force
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