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Effect of Geometric Parameters of Spiral Fluted Tap on Cutting Force

YU Tao,HUANG Lixin

(School of Mechanical Engineering,Shanghai University of Engineering Science ,Shanghai 201620, China)

Abstract ; Spiral fluted tap’ s structure is complex, and the tool life is short. In order to analyze the cutting of spiral

fluted tap, the mechanical model was built by analyzing the force of spiral fluted tap. The three-dimensional model of the

spiral fluted tap was established by SolidWorks. The tapping process of spiral fluted tap was simulated by AdvantEdge
FEM. Alloy structural steel AISI-4/30 was tapped with the HSS-Co-PM ASP2030 by the orthogonal test method. The

impact of the end face rack angle,the chamfer angle and the spiral flute angle on cutting force were studied by extreme

difference analysis. The results indicate that the influence of spiral flute angle is the maximum, and the chamfer angle is

the smallest. The optimal geometric parameters are that, the spiral flute angle is 35°, and the chamfer angle is 12°,and

the end face rack angle is 2°.

Key words : spiral fluted tap ;orthogonal test method ;spiral flute angle ; cutting force

22N T MRS F ) 2 R e A 22 X T
AN AT A i AR A B T PR R . 12
RG22 25 R A%, BT IRIXE o [ P9 X T SR E Al 22
BB A AR s X [ S 11 22 HE BB RL
FE AL PREESEA T M 5T, F ah H T P R T 0 11 22 4
85% L) - BB e R 22 1 5 4 5 5 251 30l 3 o MR e A 2
HE) LA = Bt A7 A4 5ok, 5 2 T A5
1CrI8NIOTi [ fe (22 235 1) 5 T JiE 2 4510 DA 22 4 1y %
AL FRFN ] R AR S T2 TS 2 HE g VT HI
PERE ., [RSNGB 22 HE RO RIF 55 A - Piska"* BDF9E AN ]

WS B H#7:2016-06-16 ; f&E B #1 :2016-07-15

URJZ i ) 22 HEAE T 22 33 R v 22 HERY TR S DT HI
HERE ; Steininger ™ XU EA 22 4 il T40 45 4 1 M 22 5
FEVEAT o0 HT A5 20 1A M T D08 HE H 0 22 HE S5 H AR
JZ o BCTHIR e 22 4, X TN R A, 22 HE R
FRAEJLIT B AN R, 7 2873 Hr SR A 22 4 J L fnf 25
XTOTHI IR o SR FH IR 52 S ik oA R T 22 4k 1) i
HHT Ay, , WHEIRTEMA o FUTHIHEM «, XTI 1)
SN, $R R U E ) Y R IR A R 1 E L
S ERRAA S

ESWE : TR BURE A 2 (BRI 5 H (122109) .
YEZ B B2 (1992) , 55 TLIR R N B 5E A , FRERE 58 05 1) by i el TIOR8 A5 /R &« B0 07 (1963) , 2o, VL5 g il
N, #82, EEHF R AR EYIE] . E-mail :1140337253@ qq. com



(8% - iRit] B 5 F R L/ {TSE YR N8I 43

1 SEREELENZ NN

W2 AT — IR R TE X &2, 0 Tk 5
TAFZ IR A AR o S8 AT B it 5
T, JI Vi B2 W9 o8 TN F L ST F AT gy
S 7] I AR e 15 A I LB 1 o I A e
) S TWUER I 70 15 A Z e AFAE I s ) N FIEE 45
LI Z T3 3 e 1 s o

> 4 Y
N,
£ () N, N
K £
A /i
W20, :
(a) BHZH (b) S5 7
B 242 A5
Figure 1  Force analysis of tap
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Figure 2 Schematic diagram of taps
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Figure 3  Three-dimensional model

of spiral fluted tap
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e X BN 12 mm x 12 mm x5 mm) |, JIEfLEHAA 5.2 mm, Table 1 Tool material %
P EIN TR, T, 224 2L 420 o/ min (53R Z COB)  Cr(#)  Mo(HD)  W(4)  Co(4h)  V(#)
BTN RN A 22 HE KA A N 1.28 4.20 5.00 6.40 8.50 3.10
PN 4 BN o
K2 IHHAHCE RS
Table 2 Chemical component workpiece material %
C(%) Cr(4) Mo(4H) Si(fif) P(%) S(#i) Ni(#) Cu(4)
0.260 ~0.340 0.800 ~1.100 0.150 ~0.250 0.200 ~0.400 <0.035 <0.035 <0.030 <0.030
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Figure 5 Movement of chip
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Table 3 Factor levels table Table 4  Orthogonal experiment results
o (S e Ui AT i £ DI A WiEgEs  UIHLD
A\ /2 "5‘ o o o
P, () IS /() A () 7/ () /) w/) RN
1 2 12 15 38.89
1 2 12 15

2 2 15 35 38.63
2 4 15 35 3 2 17 45 83.80
3 7 17 45 4 4 12 35 61.00
2.3 ﬁﬂﬁéﬁ%ﬁ*ﬁ 5 4 15 45 100. 67
o 6 4 17 15 64.71
[RLAT LS T DI 1 BRI, G5 A SR A 22 4k L 8 7 15 15 138.30
A S HOS YT R o KR aE R n & 4 o 7 17 35 51.33
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Table 5 Extreme difference analysis of [1]

cutting force N
SES k, ky ks R 2
T HT A v, 53.77 75.46 95.73 41.96 (3]
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