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Study on Microstructure Evolution of Pilger Cold Rolled Seamless Steel Tube
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(1.Collaborative Innovation Center of Taiyuan Heary Machinevy Eqaipment, Taiyuan Univ of Sci. and Technol.,Taiyuan 030024,China;
2.School of Mechanics and Civil Eng. Jinan Univ.,Guangzhou 510632,China)

Abstract: Pilger cold rolling technology,as the most important technical means of cold-rolled seamless metal tube,has the characterist-
ics of high material utilization,large cross sectional deformation and high machining accuracy 304 stainless steel rolled by LG—60 pil-
ger mill was taken as the object of study and a numerical simulation model was established. With metallographic microscope,scanning
electron microscope and X ray diffractometer,the evolution of the organization in the process of cold rolling steel was analyzed from
the different deformation segments of the pipe.The results showed that the technological parameters can meet the requirements of
plastic deformation of the tube.But in the rolling process,it is likely to form cracks or other defects during rolling.Therefore,key para-
meters such as rolling force,tube equivalent stress and residual stress during cold rolling simulation of pilger were analyzed and ob-
tained.The optimal process parameters based on feed volume,back angle and Q value were obtained.It was also found that a large amount of
dislocations were produced in the sample during the rolling process.The grain was broken and the size decreased.In the process of rolling,there
was the transformation of austenite phase to alpha-martensite phase.

Key words: cold rolling;process parameters;numerical simulation;microstructure;evolution
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Fig.1 Schematic view of cold pilgering
I T H AR T i S AL AL U TR AR 1 52 2k, 2
B2 AT R A A BRITSR A 04 75125 %08 B IR AR V8 5L
b AT MR A O SR R B B R T BB
SFEATIO B RAE VR ELRRITTE L R A, o : Montmi-
tonnet I Kz SR 1 LA & 42 A b I P 2 1T I IR
AT T BB HTSY . Hideaki U ) 1 8 v 7 F 4
— T O B B, PociechaZE U R T BT 12
IRRE R FLEAR T M I s R AT 1 W o i I 2
oF B2 R A SLROBIF S T B v A AL B3 R
R B IR A% v LI LIRS 5 B 328 6 52 i L ) e
Hb, TSR 2t 2 0] 100 A8 A4 RS 8 A o it
ABRIEW UG HESE T 220 EREL, H
Sl T HISRIE Ak =, SEPRAE P T A S A0
PR BEARSE A P2 2 30 AT, Tt BN & B o T
[l A A A o 5 WV AL R ) T S B AT T,
Hideaki%F ! V04T 1 B IR A AL IO AR TEAT A 3R45 31 1
PRAIE B ot 87 3 T 5T T 7 B 5 FL R T 20 AR A
RandallfilHideaki' >~ */45 X i R M5 14 Lt B h T 225
BO B R G BE R LA T T oMo, e
X ARV L T SO0 G TR B HEAT T B
58, XITEAR S B A7 BROCHAL AR E B 9T T8 4L T
BB TALS BG4 B 4 8 Ui 8l KSR 8087 1Y
SRR
B B 20 R e 4 e i
£

gk
f S o F I [ b2 Xk B AR M v L JC 48 A 2 21

4HEUMERE
(ERAiRAN

REJTTIMT TR 22, Liss U0 — v SLAK & 4 id 72
W SR AR R AT T RS, I AR ST R R A X
304N E MMM 1) T2 BE , AT 2738 X 2 IRV %L
B LA T RGN

Kb, FE# LA30AANSE M MR X 4, B Scil it
XEANR T ZESHCT 9 R RS FLad B AT R G4k
5 B, AT AR 6 T8 S 800 B2 IR k& LR 19 5%
Mo B, ARAG — e A E . BE R B W e T4
S8, FIHLG-605L LA T FLAZ 50, X Bl i 45 G i
K BRAT I I EATIN &, I8 EAT B A R M, I AR
B8 BT AT A5 B AN [R) A8 T2 BEXT B IR M V8 B o R 4 40
AT .

1 RRBLILIZEH

Y T R OR R VR FL TG 4 AN A o B A M AR TR R
B, DA SFLIR 8 52 e P S 4 VR ME 38K, BT LR
FHEE G B A, B2 T2 7 BV K s ~r By &
RS, T 20 BT F 58 A 6] T2 B 800 B IR A% v 5L R
TE R B A
11 ITZHRHERBERRENT

PALG—60 & /R k& ¥& FLAE AL A Ji 76 g 7 B
B, 200 Bz SR A VR LA RS R py FELAR
B USRI AL A%, TR 3044 6 AN 5 B K
T 8, AE JSOE i B ™ A AR /N B B AR T, T DA
FEELHRE O IR S NI, TR AR S i
SRR, BB R 3048540

e

e "

%
\?ma

E2 R/RIBLHIEE
Fig.2 Model of cold pilgering
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Tab.1  Parameters of cold pilgering

FRE A EL S5 Bl
FLHIHLHS/mm DETX6~D3IX3
A B B fmm 800
%R/ mm 8. 10, 12
Il £ 2 /(%) 50, 60 70
Of8 4, 4.4
L) 38 /(TR R B -min ) 60
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Fig.3 Curves of rolling force change with different para-
meters
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Fig.5 Curves of average residual stress with different
parameters
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Tab.2 Contrast of springback on each cross section with

different parameters
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AR BEEETNBL OREBR
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51 % ff1 fE=40° 0.083 0.055 0.018  0.015
[u 5% £ £ =60° 0.092 0.064 0.023  0.022
[m B £ £ =80° 0.105 0.079 0.031  0.030
0=4 0.115 0.076 0.031  0.030
0=4.4 0.092 0.065 0.024  0.021
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Tab.3 Comparison between experimental results an simulation results
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Fig.6 Experimental sample
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