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Study of the Math Model of WT Variation in 12-stand
Mini—stretch Reducing Mill

Yuan Quan', Lii Lihua', Chen Guojin', Li Chibo% Zhang Dingchao?, Hu Yanzheng?, Liu Peng?
(1. Chongqing University, Chongqing 400044, China;
2. Pangang Group Chengdu I&S Co., Ltd., Chengdu 610066, China)

Abstract: The parameters such as wall thickness upset rate, diameter reduction rate, wall thickness
coefficient, diameter reduction temperature, stretch force are measured in practice on 12-stand 3 —roll mini-
stretch reducing mill and the effects of these parameters on the wall thickness accuracy of typical varieties of
seamless steel pipes are analyzed and studied. The math model formula for the calculation of non—uniform wall
thickness is derived from the computer—aid regressive processing and the math model proves to be effective on the
spot in practice.
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3.1 (
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AS/Sy=e" - (AD/Dy)"" « (So/Dy)"* ( ) )
. o (D
In(AS/Sy)=bo+b,In(AD/Dy)+boln(Se/Dy) (4) o
1 12
D/mm 1 2

In(AD/Dy) In(AS/Sy) In(So/Dy) In(AS/Sy) In(So/Dy) In(AS/Sy) In(Se/Dy) In(AS/Sy) In(Se/Dy)

203 159 -1.529 -2.486 -3.493 -2.736 -3.488 -2.763 -3.451 -2.340 -3.496
203 159 -1.529 -2.481 -3.452 -2.758 -3.451 -2.739 -3.489 -2.325 -3.452
203 168 -1.758 -2.616 -3.387 -2.956 -3.399 -2.908 -3.399 -2.478 -3.380
170 141 -1.769 -2.588 -3.274 -2.663 -3.271 -2.664 -3.273 -2.480 -3.278
170 141 -1.769 -2.563 -3.249 -2.621 -3.252 -2.628 -3.231 -2.475 -3.278
219 203 -2.616 -3.339 -3.477 -3.367 -3.474 -3.364 -3.491 -3.293 -3.483
141 127 -2.310 -3.213 -2.727 -3.353 -2.720 -3.359 -2.721 -3.081 -2.738
141 121 -1.953 -2.711 -2.980 -2.784 -2.979 -2.770 -2.977 -2.649 -2.983
141 121 -1.953 -2.694 -2.690 -2.742 -2.692 -2.737 -2.694 -2.641 -2.689
141 114 -1.653 -2.509 -2.620 -2.586 -2.630 -2.589 -2.631 -2.334 -2.617
141 114 -1.653 -2.417 -2.718 -2.481 -2.732 -2.512 -2.726 -2.306 -2.707
141 108 -1.452 -2.333 -2.966 -2.381 -2.973 -2.357 -2.973 -2.138 -2.959
141 108 -1.452 -2.370 -2.731 -2.409 -2.732 -2.415 -2.732 -2.115 -2.731
219 194 -2.170 -2.964 -3.455 -3.043 -3.470 -3.090 -3.441 - -
(1) r=0.992 34, n=13, (n-2)=11
In(AS/Se)=—4.904+0.117 - In(AD/Dy)+ . roos(11)=0.553, 1o (11)=0.684,
0.563 + In(So/Dy) (5)  r>roa(ll), ,
r=0.260 53, n=13, (n-2)=11 AS/Sy=e7%% . (AD/Dy)%%2- (S,/D,) %" (7)
, roos (11)=0.553, rop (11)= (3)
0.684, r<<ryes(11), o In(AS/S,)=-0.753+0.776 - In (AD/D,) +
o 0.201-In(Se/Dy) (8)
(2) r=0911 51, n =13, (n-2)=11
In(AS/Sy)=-0.508+0.982-In(AD/Dy)+ s roos (11)=0.553, roo (11)=
0.077+In (So/Dy) (6) 0.684, r>rg,(11), ,
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AS/S(): e 0733, (AD/DO) 0776, (SO/DO) 0201 (9)
33 2

10 , 2 ,

In(AS/S4)=-0.737+0.781-In (AD/Dy) +
0.200 - In(S¢/Dy) (10)
r=091158, n=13,(n-2)=11
,  roes(11)=0.553, ro0,(11)=0.684,
r>ron(11), ,
AS/Sy=e 07+ (AD/Dy) 8+ (Sy/Dg) 02 (11)
3.4 S

®219mmx6.55 mm
( ).
3.4.1 1
(1)
In(AS/S;)=—0.508+0.982 - In(AD/D,)+
0.077-1n(S¢/Dy) (12)
So=7.013 mm
$=7.332 mm
In(AS/S0)=-2.906 10
In(AS/Sy)=-2.803 51
AS/Sy=e%« (AD/Dy)°- %2+ (So/Dy)°- "
AS/S,=0.054 69
AS/5,=0.059 99
0.005 31 ( )
In(AS/Sy)=-2.771 13
In(AS/S))=-2.906 06
AS/Sy=e 5%« (AD/Dy) %2 (S,/D,)0 7"
AS/8,=0.062 59
AS/5,=0.054 69
-0.007 90 ( )

®194mm,

(2)
In(AS/S¢)=-0.753+0.776 - In (AD/Dy) +
0.201-In(S¢/Dy) (13)
Sy =7.013mm
S =7.332mm
In(AS/Sy)=-3.134 47

In(AS/Sy)=-3.043 35
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AS/Sy=e "7 (AD/D,) 7+ (S,/Dy) %" (14)
AS/5,=0.043 52
AS/5,=0.047 67

0.004 15
342 2
In(AS/S)=-0.737+0.781 - In(AD/D,) +
0.200-1n(Sy/Dy) (15)
S$0=7.013 mm
S$=7.332 mm

In(AS/S,)=-3.120 18
In(AS/S,)=-3.090 33

AS/Sy=e 0T (AD/Dy) ™+ (So/Dy)*™  (16)
AS/S, =0.045 49
AS/S, =0.044 08

-0.001 41
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