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Experiment Study on Section Shape Variations During Tapered
Square Pipe Dieless Drawing
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Abstract; Dieless drawing of tapered square pipe was carried out. The influences of process
parameters on the variation of pipe profile, section shape and conical degree were studied. The
influence factors and law on the section rounding of square pipe were analyzed and the methods of
alleviating rounding factor were given out. In the experiments, square section steel pipes were
mainly used, and tapered pipes with large angles were obtained. The drawing precise can be
conducted within an error of 1.0% in taper angle. The tapered pipe profile drawn by dieless
drawing is in good agrees with the calculated ones. The expansion rate of section shape decreases
with the increase of deformation width. The thicker the wall, the larger the expansion rate. When
the wall thickness and width are all relatively large, the expansion is relatively little.

Key words: dieless drawing; tapered square pipe; cone angle precision; section shape expansion
rate; deformation width
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Fig. 1 Schematic of tapered square pipe dieless drawing
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Fig. 2 Shapes and dimensions of heating coils
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Fig. 3 Shapes and dimensions of compressed-
air cooler
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Fig. 4 Cross-section shape of square pipe before
and after drawing
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Fig. 5 Relationships between reduction rate
of side length and deformation width
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thickness and deformation width

HISERR 25 SR a0, AR XSG W BN, BE
JEI AR v SR, RS A BEIS . AT X LR
W AR, IR 38R, SRR B K

T TR R 20% I AR X SERE W7
B W AR B RZ IR 0 B2 an & 7 B, Xt
TR TIATF] A BEIE 1, , AT X GEERG K, W7 i TR
BRBEA AR I8N BEIREIE O, 2 6 W iR IR Bk
BRI /N, N, 24 ¢, =2. 3 mm, W =33 mm, [l
BEJE ML X 58 BE AR LA, WJLF- A 7= A= 1
i STE

V1

— o t,=1.2
v+v, 0.2 ’ om

° t,=1.6 mm
A t,=2.3 mm

T AR 5 B 3 /0
- N
/

e

0 10 20 30 40
B X FE /mm
E7 HEERKERESTEREENIR
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rate and deformation width
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Fig. 9 Variation of side length along longitudinal
direction of pipe after drawing

THMTIRH#EM o' 5BHEM @ rR R
P10 f 7 . R T L 1) a2 Vel o 04 £ el ek, o

20 mm x 20 mm x 2.3 mm
o 1E&E
2.0 o 2B 2
_ & 3ERME
s L5t
&
#
Is 1.0}
#
0.5
0 0:5 1.0 1..5 2:0
B4R /()

10 pim#ERSRITHERNXR
Fig. 10 Relationship between experimental taper
angle of products and calculated ones



IS

ST Iy A T I A BT T AR K AL ey 5 371

A -5 LT A AH X — 25, I T HE A S i
THREMAMIRZETE £1.0% LA, SR 3 R ik
ST T A A A B HE K

3 4 1B

1) TEWTTARAG 5 —E W RN, T K
A Ak TCRRL AR TE X 58 B (INATE BE ) TR g, A
X BERE WK, s 38 & 00K [ A, T
T RE JEEAR Al fy TC RSP AR T X 58 FE U, 7 48
A X FERE WK, IPBE JRLY /22 v )N,

2) JoHERLf Oy A W AR IK R m B L
AR X GERE W3 /) | BE JEE T W T R AR i
JH AL A S, BE SRR, BT T AR A K R 38/ 5
M RE LRSI 58 B AR LU R B, JLPAS 7 AR g ik
4.

3) HERUFEHLCR AT 1 RIS 2 Bl e
BF 0 AR AR A S T T AR AR — 3, SR 3
LR VEIHfE A1 TR I K, HE 2R 4 o A an R 75
oS5 v R A7 I TOKG BE L R /N AR T X
B BE .

4) RFTCHESRLAR g 7 2wl Lo T —
HERE ROHEIE 7 8 HEE RS BEAE 1. 0% LA, in T
JEHEIE Jr B AR R S it 2 0y i g R — Bk
R 4T

S 3k

[1] Wang Z T,Zhang S H,Luan G F,et al. Experimental study
on the variation of wall thickness during dieless drawing of

stainless steel tube [ J ]. Journal of Materials Processing

(2]

(4]

(5]

(6]

(8]

(9]

Technology ,2002,120(1) :90 —93.

Wang Z T,Luan G F,Bai G R, et al. The study on the dieless
drawing of variable section tube part[ J]. Journal of Materials
Processing Technology,1996,59(4) :391 - 396.

Gliga M,Canta T. Theory and application of dieless drawing
[J]. Wire Industry,1999,6(1) ;294 —297.

Kobatake K, Miura T, Sekiguchi H, et al. A new forming
method of non-circular tapered pipes [ J |. Advanced
Technology of Plasticity,1993,1(1) .67 -72.

Wang Z T,Luan G F, Bai G R. Study of the deformation
velocity field and drawing force during dieless drawing of tube
[J]. Journal of Materials Processing Technology, 1999 , 94
(2):73-717.

Kawaguchi Y, Katsube K, Mujrahashi M, et al. Applications of
dieless drawing to Ti-Ni wire drawing and tapered steel wire
manufacturing[ J]. Wire Journal International ,1991,12(2) .
53 -58.

FABAE ZSHIRE, FOGHE , A5 A B JORL il BE IS AR AL LR ST
(V] ZRAE T2 BAARRERR,1995,16(6) <618 —622.

(Wang Zong-tang, Luan Gui-fu, Bai Guang-run, et al. Study
on thickness variation of pipe wall during dieless drawing[J].
Journal of Northeastern University ; Natural Science,1995,16
(6):618 -622.)

SOUE, T, Sl RAUEIE 05 8 RO ik (0] AL
Rzl A ARBLSARR,2014,35 (1) :56 —59.

(Xia Hong-yan, Bian Qing, Wu Di. Special technique for
forming big inch tapered square pipes [ J ].
Northeastern University : Natural Science ,2014,35(1) :56 —59. )
S, SR, ZRBLER. Bl S A G AR i BE ) 19 K
SR T, AR 2240 H AR BE 22 AR, 2009, 30 (6)
833 -836.

Journal of

(Xia Hong-yan,Wu Di,Luan Gui-fu. Mathematical model to
schedule dieless drawing speed for tapered tubes[ J]. Journal
of Northeastern University; Natural Science,2009,30 (6):
833 -836.)



