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Design and rolling cutting process on GCr15 tube variable pitch hole
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Abstract: For the obvious missing angle problem on the outer surface of bearing tubes by equal-pitch spiral rolling cutting, according to
the spiral rolling theory, the quantitative relationship between arbitrary radial reduction and axial extension was clarified, and methods to
improve hole filling were explored by gradually reducing the screw pitch to reduce axial extension deformation, and a variable pitch rolling
model that strictly controlled the amount of missing angles was established. Then, using rigid-plastic finite element numerical simulation
technology, it was confirmed that the axial and radial missing angle rates within 4% was obtained by the variable pitch method, and after
adding a guide plate to limit lateral deformation, it not only continued to reduce the missing angle rate, but also improved the tube round-
ness to 1. 01. The rolling force and rolling moment of the variable pitch and equal pitch methods showed a gradual increase in volatility,
and the average pressure and moment were 15.2, 18.2 kN, 914.4 and 884.5 N - m, respectively, with difference of approximately
16.4% and 3. 3%. Thus, the research results had certain theoretical and practical significance for high-precision cutting of bearing tubes.
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Fig. 1  Principle diagram of three-roll spiral rolling
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Fig. 3 Model of three-roll spiral rolling

(a) Equal pitch method
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Tab.1 Main parameters of rolling process
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(b) Variable pitch method

(¢) Variable pitch + guide plate method
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Fig. 4 Rolling deformation processes for three rolling methods

(a) Equal pitch method
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(b) Variable pitch method
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Fig. 5 Establishment of rolling process for three rolling methods

(a) Equal pitch method
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(b) Variable pitch method

(¢) Variable pitch + guide plate method
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Fig. 6 Rolling force (a) and rolling moment (b) of pipe billet spiral rolling

ol
AR PR VL
-0} %’EEE@?‘Z'ESFiﬁﬁ
N S
g 20} N
R \
E | [mmemiery
B
2R R+ PAR P8 22 P + P AR
40k S
RV
.50 L— . . . . . X
00 05 10 15 20 25 30 35
B R)/s
(2)
4 ik

(1) WIRA AR EAR 1A e 5 o i v 22 )

ERKR, P HUIs TPk A iR, %
vT?" i S T /I IR B D /S < T B ) S i AR S
PR B g FL AR S 0l A S O Ok, S T



%510 1) JB 5RAE . GCrls 7RI FLAN BT AL VI T2 107

A ) AR R R R AL R AR AR

(2) MWERIEHETH AR 2.3°, REER 25 mm,
K 19. 6% R FE 4 Uk %, AR BRI 3 AT 42 o A 7 A
Tf1) B A28 1) P Bl £ SRAE 4% LAY ;308 1 188 S A R A
SN, AT Ak SR FEAR G A R 2%, (AR AR A IR
PEEE .01, WWARIRIEEET T 1%,

(3) FLAIH 7 L 77 5 35 52 80 0 Bl 1k i iy
e AR AR LA, AR BRI v 0 S22 e A 4 )
H15.2 kN F1 914.4 N - m, ZFMBHE + S Mk h
18.2 kN F1884.5 N - m, V-3 F1 F1 1 5 41 22 43 5]
}16. 4% 3. 3%,

SE 3k

(1] #sg, bk, BT, FURRERERHAGRN L B o 2 U A
1 [J]. WK, 2015, 422 (1) 16-21.
Cao Q, Hua L, Qian D S. Numerical simulation of hot oblique
rolling process of bearing steel ball blank [ J]. Bearing, 2015,
422 (1). 16-21.

[2]  #IEMH. BerERELRER S L T 2B (D], K.
RIFFHER, 2011
Guo Z Y. Experimental Study on Oblique Rolling Forming Equip-
ment and Process of Threaded Pipe [D]. Taiyuan: Taiyuan Uni-
versity of Science and Technology, 2011.

(3] SRl RALBRSUHFTAEER AT [D]. dEnt: dbnt
BHER:, 2006.
Chao G L. Numerical Simulation and Analysis of Diagonal Rolled
Thread Bolt [D]. Beijing: University of Science and Technology
Beijing, 2006.

[4] Andrzej G, Janusz T, Zbigniew P, et al. Effect of the forming
zone length on helical rolling processes for manufacturing steel balls
[J]. Materials, 2019, 12 (18). 105-112.

[5]  BRIA:, XUsE, #hing. REORELM BT il b FL i
WiZES ST (1], WIRGHR4:, 2009, 17 (6): 17-20.

[11]

Chen Q Q, Liu J, Han ]J T. Strain field analysis of rolling
process of monolithic steel high spiral finned tube [ J]. Henan
Metallurgy, 2009, 17 (6): 17-20.

SKHK, B, NN, AF WBE A AL SR i b ) S
FRPLEE [J]. JemtBHER 23R, 2010, 32 (10): 1292-
1296.

Zhang L, Han J T, Liu J, et al. Axial extension mechanism of
helical high finned tube hole type oblique rolling [J]. Journal of
University of Science and Technology Beijing, 2010, 32 (10):
1292-1296.

fifR2 . HEFTRALEUE R X TS89 [D]. i R
DT R, 2010.

Ni J Y. Study on Oblique Rolling Forming Law and Process Parame-
ters of Bolt [ D]. Wuhan: Wuhan University of Technology, 2010.
Tomasz B, Janusz T, Zbigniew P, et al. A comparative study of
helical and cross-wedge rolling processes for producing ball studs
[J]. Materials, 2019, 12 (18); 2887.

R, BRUL, XUKEE, A RHEL IRk R o 18 SRR
BB AT [T]. HUK, 2015, 430 (9): 12-15, 18.
Gao X, Zhao C J, Liu Y F, et al. Numerical simulation and analy-
sis of inner ring blank of oblique rolled tapered roller bearing [J].
Bearing, 2015, 430 (9). 12-15, 18.

2R, R4k, BRI, AR RIS BRI e L R RHEL
BB S (0], iR, 2022, 510 (5): 38-
42.

LiZ, Xu]JS, Liang ] G, et al. Numerical simulation and analy-
sis of helical bore oblique rolling forming of bearing ring blank
[J]. Bearing, 2022, 510 (5): 38-42.

Zhou Q, Ji C, Zhu Y. Research on several constitutive models to
predict the flow behaviour of GCrl5 continuous casting bloom with
heavy reduction [ J]. Materials Research Experess, 2019, 6
(12) . 1265.

GB/T 274—2000, R EIMRST fRME [S].

GB/T 274—2000, Rolling bearing—Chamfer dimension—Maxi-

mum values [S].

@ enures mEnEm

MECHANICAL
(#FE A 105 HR) ENGINEER- - -

FEMTISEREAT]; (PEZERPRIMEHREE) 308F; (PEFRBAISETNEIEE) (CAICDE) KBTI, (hXRHMTIMIBECSTY) £0KR;
(REZFARBAIMIEECSPD) 30U FR; (HEZOHT (3% ) BIRE) £XKR;

a ®

(REZRAT) EER)EXWR; (CAI-CDMIE) BUTRF T

ISSN 1002-2333
2EBMERS: 14-53 HEZESHEDS:

CN23-1196/TH

wnt 1969

Hhik: WSRRHEHX XELEH30S BB4: 150040 #B3iF. 0451-82120966 82127726 MiE: www.jxgcs.com E#E: hrbengineer@163.com jixie888@126.com

2024 HE 3T B ...... HBXE{CE:14-53 207T/HF 2405T/4E ( 12HF )




