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Fig. 1 Application of spline shaft parts in automobile!!
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Tab. 1 Main method for machining spline tooth surfacel?
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Fig. 2 The principle of extrusion forming process of spline
shaft [8]
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Fig. 3 The principle of rolling process of spline shaft with flat
(18]
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Fig. 4 The principle of roll-beating forming process of spline
shaft [8]
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spline and thread %)
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Fig. 6 Worm structure for speed reducer
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Fig. 7 Rolling worm shaft in cross wedge rolling and

cross rolling (5]
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Fig. 8 The principle diagram of rolling gear (41]

(b) AL AL,

B AL 1
Fig. 9 Rolling gear (41]

4 & ip

(1) VRZEZABA RN Uk 5 44 v K R FH 1 g il
FLE A, Il anfe sl . AT AR, AU AR =1
[4E T SR AE 7 ACE LA, RIS Sh gl fL I
(A= BE T« Z RS BE A B T o s P SR A
ko

(2) ThREHFLIS A0 5 vEA VI i T AnE
PERIE 2 B, DI TAFREEH] . BRI 0T 4
B T ABEAE, I R T 2R 4L W R
HETE.

) VIHIIN T B A K 03 1 i
ANTE MR FH 2R AR AR i TR F BRI B T2
P R SRR 22 AT AR = 0% . MPRLRI 2R
f~ AR RS R U ot BE AN BT 57 1 e W R
(SR W=

4) B XK BRIESZE R SmE 1 WUk TR 2= R
KRR AR (2011~2020)) HHi s m M BE RS i
BB FIIE R 2 SEOR Kk 4 e 10 3 E HLAK
TR R TR R 5 ), HON T G R
TR BT AR E R B R R 24 1 H
BUB R h A B . Kk, i) Resh L=
PRI R R K 2B I 2 Re TR & P K



196

AR T R AR

2017 4 3 34 %

T3 3 0] B vt 38 R 2 45 TR M /K- A AR a6 RN

SELHk

(1]

(2]

(3]

(4]

(53]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

KK KM M4 R, Jb 5t HLBE T H R AL,
2016.

TAeiE, PR, TR, 55, WA I TERE N T
M. dbxt: AU Tk H A, 2008.

FLJ7 -, R, 3w n TORE 2 10 T 2B (3], K
Fikk, 2009, 35(2): 37-40.

AR, TS, )G, ST T AR i T T2 7).
SJEINL (AL, 2012(3): 36-38.

WA, Zbn B SETE X Ast R S e i T 1 0]
BACIE 4, 2012, 40(4): 46-47.

AR, R AVR AL Zh b R TR S AR I L A
NGt (7). FEARF T2, 2013(11): 101-103.

B, WA, B, & HEfE A RN T T 2K
WFFE (7). BEAHLIAL, 2013, 34(2): 90-91.

RS, T Ae s TR B ) T D], AR 3h T
H,2014(2): 12-15.

AR /NS AR BRI B I T T (3], BB R TZ,
2015(1): 1-3.

Mt 7E. Y31125A F A LN 137 2k 1 4 4l e L o i
5N 7] AR, 2015(3): 42-43.

SR, fe s el BV BOE T 2 RIE AR g5k (0] AT
kAR, 2016(9): 51.

AR, B, RN, S T BRSO I T e A e
AR T ES 54040 (I 8P TR 243), 2005, 12(6):
7-10.

TRUT, TR, Wi 2248, 55, AR BT T 2 AL VA B I i
TE FREE £ 2L (7], ¥RAEHIR, 2005 (4): 32-35.

K AL, Tk, RALST, S JEA TR TR 5 OE 2
BT SHUE R (7). B w5 5 HNE R AR LR R
THARBT K= 5 B AT AL, 2007, 42(6): 79-82.

T KAR, 2Rk, A5 e, SRSV VR TR RS % O #2 i
AR I P55 05 B0 A (3], R RBHBE R 24 2% 31, 2007,
28(1): 64-68.

XEAT, 2 MOIR, 287K 5. AR 3l B Ik LW 1) 43 i 4%
fF 3], 22 HEE TR 2% 244, 2009, 35(4): 35-38.

R, 22K AL, FF4 . BRECA B EAYIE I T 408
ML ATEHIE J]. B+ 5 g H R, 2010, 45(3):
58-61.

HE RS, iR, BB TEREA AT SR Tiv 4R
VBT (7], BIREIR, 2008, 33(2): 70-74.
Asyk g, BRI, PhR T, . fE B R R AL
P LA BERGT [3]. 8RR, 2012, 37(3): 1-6.
UK UE, BXTE G, YEUBEE, 4. TR Bl 1w R AL

(21]

[22]

(23]

[24]

(25]

[26]
[27]

(28]

(29]

[30]

(31]

(32]

[33]

(34]

[35]

I T EEAE B D] MR 5 T2, 2013, 2103):
26-32.

ZEUK IR, AT, GEX 7K iR, 4. FR G5 HORk 1 Bl 1) 4
BERFLE T2 R/ 52 w0 20 Sk B (9], HUACTAE
742, 2014, 50(22): 50-56.

TR, BT A7 B AT L2 AT RIRAT SR Mk T IR R
[31. SRR T2, 2015, 26(3): 385-389.

SR, BATHI. RGBT 2T ST ERE (7). e &
LA, 2015(2): 88-91.

FERE, BTN, MR, A5 W T e S MU S Y SR
LR ARSI 7). Bk e S G HOR, 2016,
51(1): 107-110.

RSk PR S5 A0 S I 7 22 2B (M), Bt HLBR T ML,
th A, 2006.

GBI WAFTIN L7 (7). GUHTHOR, 20104): 17-19.
WL R KR H s AT A LA n 0] b A B
2013(6): 170.

DOMBLESKY J P, FENG FE. A parametric study of pro-
cess parameters in external thread rolling [J]. Journal of
Materials Processing Tech, 2002, 121(2): 341-349.
DOMBLESKY J P, FENG F. Two-dimensional and three-
dimensional finite element models of external thread
rolling [J]. Proceedings of the Institution of Mechanical
Engineers Part B Journal of Engineering Manufacture,
2002, 216(4): 507-517.

PATER Z, GONTARZ A, WERONSKI W. New method of
thread rolling [J]. Journal of Materials Processing Technol-
ogy, 2004, 153-154(22): 722-728.

LEE H W, SONG J H, LEE G A, et al. Thread forming
of a micro dcrew for storage devices using finite element
analysis [J]. Advanced Materials Research, 2011, 264-265:
1613-1618.

SONG J H, LEE H J, LEE J S, et al. Numerical and ex-
perimental approach for incremental thread rolling process
of micro-sized screws [J]. Advanced Materials Research,
2012, 472-475(19): 732-735.

KO D C, LEEJ M, KIM B M, et al. Development of form
rolling technology for high precision worm using the rack-
dies of counter flow type [J]. Asia-pacific Symposiumon
Engineering Plasticity & Its Applications, 2004, 274-276:
493-498.

ZBIGNIEW P, ANDRZEJ G, ARKADIUSZ T. Analysis
of the cross-wedge rolling process of toothed shafts made
from 2618 aluminium alloy [J]. Journal of Shanghai Jiao-
tong University (Science), 2011, 16(2): 162-166.

FIHRZE XN T, BB ARREEL 5 REAL A A L
FIh R BB AU 5 S 3R AT ST (9], v BEHLBR TR, 2009,
20(11): 1365-1368.



55 3 3] BESCHE, %, 9Kk B DhRERALR R T A LR 197

[36] FEME, X1, SHIESE, 4. L2 S HON B SL IR e v [40] WARRINGGTON C, KAPOOR S, DEVOR R. Finite el-

R B2 [T]. R KA AR (AR ER2 R, 2012, ement modeling for tap design improvement in for tap-

43(6): 2114-2119. ing [J]. Journal of Manufacturing Science and Engineering,
(371 FERGE. W8 A DIHI A B I B U5 i 200410036533 2005, 128(1): 65-73.

[P1.2006-06-07. [41] NEUGEBAUER R, PUTZ M, HELLFRITZSCH U. Im-
[38] X%, M, MR, Y 5LIR Bk 2 AL i Ly v R J proved process design and quality for gear manufac-

AU (01, BHEAERE, 2013(13): 102-103. turing with flat and round rolling [J]. CIRP Annals-
[39] H AR TR 25 ph BAE 055 7. IR ER 2 AL IR iR BT H R Manufacturing Technology, 2007, 56(1): 307-312.

i (7). BAREIE, 2003, 269(8): 86-88.

Review of Processing Methods of the Functional Axle and Hole Part

YUAN Wenjing!, CAILei?, ZHANG Qi?
(1. School of Intelligent Manufacturing and Control Engineering, Shanghai Polytechnic University,
Shanghai 201209, China; 2. School of Mechanical Engineering, Xi’an Jiao Tong University,
Xi’an 710049, China)

Abstract: The functional axle and hole parts are the key components of the equipment manufacturing industry. The manufacturing
process level and product quality directly influence the accuracy, reliability and service life of all kinds of mechanical equipment. The
traditional processing method is cutting. With the development of the industry, the industry demand for equipment is getting higher
and higher. And the plastic forming processing method of the functional axle and hole parts has attracted more and more attention. In
Japan and Germany, some enterprises have realized the industrialization of the plastic forming of the functional axle and hole parts. The
processing methods of machining and plastic forming of four typical functional axle and hole parts are reviewed. It can provide a certain
direction for the industrial upgrading of the domestic functional axle and hole parts enterprises.

Keywords: functional axle and hole parts; cutting process; plastic forming



