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Groove calibrating and adjusting for vertical nine-high rolling mill

Bai Huidong, Liu Huatang, Hou Peiyun
(Taiyuan Heavy Industry Transit Equipment Co. , Lid. , Taiyuan 030032, China)

Abstract: In order to improve the accuracy and efficiency of rolling groove calibration and groove adjustment for vertical nine-high rolling
mill, improve the shape and dimension accuracy of rolling blank, and reduce the production cost, the rolling groove calibration principle
was researched, the positional relationship of rolls between the two states for groove calibration and end moment of rolling was established ,
and the method of groove calibration was proposed. Then, the movement law of roll during the rolling process was studied, and by decompo-
sing the circular oscillating motion of web roll into the movements of wheel along the axis and radial directions, the displacement parameters
of web roll along the axis and radial directions for wheel during the rolling was researched respectively to propose the groove adjustment meth-
od. Furthermore, the special tool for measuring the relative spatial position of rolls was designed to assist the groove calibration and groove
adjustment. The results of production show that the rolling groove calibration and groove adjustment method can improve the shape and di-
mension accuracy of rolling blank for wheel, and at the same time improve the efficiency of groove calibration and groove adjustment.
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Fig. 1 Distribution diagram of rolls in vertical nine-high rolling mill
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Fig. 2 Structure diagram of wheel
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Fig. 3 Plane projection of rolls during groove calibration
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Fig. 4 Principle diagram of wheel rolling
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Table 1 Position parameters of rolls during groove

calibration (mm)

o FLILER TRAUR
mEA WERE
Rl BNl A Sl
bRt 216.0 208.7 136. 2 114.9
@840
ALEIGR 216.0 204.8 140.9 120.0
bRER 2148 209.9 141.1 116.3
@850
HpIgE g 214.8 198. 1 146.9 109. 1
fREm 2090 217.0 145.1 126.9
@860
ARG 209.0 2167 143.7 129.7
B IR

WrFE e 1 Bds e BL, AE LB AR E i 5 L ) &5
AR, NONEL AR A O AR ), A LR AL
14 25 (EL 55 TR 5 $8 5 L ) 8 7 5 4 9 138 0 4 Al )5
FETT T I 2EAE,  FLAILAE ) 28 46 LA 3 0 5L i R A
17 B, LA H bR 258 5 b 48 45 TR A RO 22
{EL A 45 AR LA 1A (57 % 0 R A7 2 1 L A o

BOIEL R 25 mE, n] DL s FL ) 45 o) 1Bk 18] Y
ML SR A FUAL AR A 5 R A BB AR XL B, 46
LT FE 4 R AT LA 2 A 5 I A0 %L 320 R ) B
RIS E, HE T AT DURR A A5 E 58 19 RO 2 By
ey i P RIS R T N R T
R B BRI AR X0
2.2 HAFLEMRE X

L SRR 2T bR I 55 LR A B AR X
PEE, PR ALI AR E N 28 % L AR AL T HE 1 AR
FENLE . LU ELALAS FLAR AR 25 18] A7 B ¢ &
SOk, MGG RN T HIGER BT H—m
IEEREME, WICIEEA T T I

SCEGRCT TR R R, s S Pros, i
PR UL AV, BN, R 00 RO R [ 7 5 Ph) )
FLLHE R, MU B Bl B A8 18 s 23 331 55 PO L
PR R AR M, ANl 6a A 6b fR,
M T SRR R 2, TR R0 S AR LR 5 77 4R
TERNZETT 1] BYAHNS 07 85 045 SN L R A3 8 1) T 3k
KAk, Uil 6c FE 6d R

et P 0 R B LA 7 2D SR A0 T

(1) HEESR SN R Ie i E L&, T
VAl LA E LI SR, AR B E B
FLBRIBIR, AR E I R AR FLIA RS TR A
SMUTET A SRR, i 7 Brs. BT, A AN
LI5S SR N 0 T A BEAE R RS, B o A4 Al



184 B &

EN 5415

K5 ALARGEIIE R

Fig. 5 Gauge for rolls position measuring
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Fig. 6 Schematic diagrams of measurement for rolls position
(b) Inner web roll
(d) Outer web roll

(a) Inner edger roll

(¢) Outer edger roll
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Fig. 7 Theoretical calibration positions of web rolls and edger rolls

(2) g 00 JROWRE R T 5 A 7 4 0 A O,
AMAL RO E (] 6a) , JFIREEAEHAL T 4L
TGS A2 I 1) B X 98 6 B 5 38 2 S ABL Ty 3 0 4
T DAL A A R 0 Ak AL B AR S I ) B A X Ao
# (El6b).

(3) LR TR b Je i A SLAL A, R
AR PR -5 P A A R A S R P 5 P L
PUARAE AL DREFNNALIR AN S, B BlSMUELIR H=
FAFHEARESRE, BOE, SMUELAR B AL T AL BARE 1Y
B AR AL

(4) KRB RS F R LA, KB, S
R B 2 SR R R i I ks K BT
X R IR RS B 2 5 b E e B I, R, A EL
FRERD A T LA R E B BEE AT XV B

(5) HELRIAET RIS X E S, X RGEHE
FibnEfely, RISEmibRed e,

3 AR AEELE

SEAOURFLAILAE L ) i o 2 AL 1 AT HBOE B
PRAELH SRR B RAE, I R AR A S
BeashEml . BE LI AL i T SE PRy oG fE e
RGF SR AR BOE R AF 225, il R 48 A shifl
R FLALANRE SE 42 /2 T2 2R, Ry il 2
XL LI T IR

H T Iek I S SO UARFLALAL il 2 R e ) 4L
WAArE, HAENE FRHNROFLIRALE , LR PR
THELBIRTG S ELRA BB S B R A, il
Xt LR LR A B A T IR R SR L A ALY P R

N TG, SR P ol AT e il 1 A )
PIANTT BT LAR I8 3]

3.1 AERMWEELHFLEFE

WA A LR LR R, 32 A D AL

MRRARRERE . FERTERE | AR Fe A A AR 7 X



%55 1 FUARSE : SLAURALHLAAL AR E 5 1448 185

3RS S5 LR IR LR E S, il b
B FLIR AL A S ECh Py FLHI A5 AR Bk ] 5L AR 1Y
TEIRERSHCH P,, RLER FRIRIELHI S5 R TR N
AP, AP=1| P,-P,| , W2 fx,

®2 FLERPEBIREMNIBLESE (mm)
Table 2 Position parameters of rolls during groove

adjustment (mm)
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Fig. 8 Schematic diagrams of wheel blank sizes before and after rolling

(a) Before rolling  (b) After rolling
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Fig. 9 Schematic diagram of web rolls swing
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Fig. 10 Schematic diagram of radial positions for measuring

web roll and back roll
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Fig. 11 Shape of defective wheel
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Fig. 12 Shape of qualified wheel
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