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The Design of Edger Mill Main’s Driving System

Abstract

The Edger mill were once ignored by many people, however, they have a very great
improvement which compared to the past as the technique of rolling steel progressing
incessantly and the application of kinds of new methods in recent years. They have been used
more and more extensively in production of rolling steel. They are more essential rolling steel
equipment especially in such aspects as breaking scale, controlling the width of the panel in
hot-rolled sheet metal and belted steel production.

The main purpose of the design is to have a further understanding to the Edger mill’s
main driving system and to have a check and calculation to the main parts, and eventually to
design the assembly drawing of the Edger mill’s main driving system. While consulting a large
number of documents and referring to relevant knowledge, and through visiting the 1700 and
1780 rolling steel production lines in Hot Rolling mill of An Shan’s Iron and Steel Company, I
have a great improvement in rising to perceptual knowledge from rational knowledge.

The design mainly includes the development, the structure and functions of the Edger mill
and the scheme of the Edger mill’s main driving system. At the same time I have checked and
calculated all parts related to the main driving system which insists of mill structural
parameters, force and energy parameters, the main motor choice, speed gear box design,

Design and Verification roller, roller bearings and other related content.

Keyword: the Edger mill; the main Driving system; force and energy parameters calculated;

parts design and verification
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RHELAHIAE, i, HUARENURARZEE MR, FEA L0 FRIE .

PLARREERI 2y, AT N IT S RPN RESE, Lo
FEE R B R AR KR, SR BT 4LA 0 B R FIWTELRL . BB SLHURIAR A RIS TR L
BRI 2 LA AR b 36 T 0 4 AL, HLZRAR IR 5 5 22 1A FRISE 22 T ISR P A 4
SRR B . B AR LS B . A SUPLZE ML, T AR 58 S5
BER s, EEMAEREI RN, TR SR AR T

HUBR 5 3 7 3055 A BRIV MA B Rl %A RSB0 (3T B L3 T LA (4
i MAMNERSFBR. ERAKN b TREae . EAE RG], 7T UAMAS S, BIE
B3 R, TR L B 5 A — A A T



3. MERALNMEXSHAITE

3.1 ARFLINEHSHIE

ELALI R 46 8 -
AL HT LA Y5 FE by = 1680 mm ALHIEE Y, = 3.5 m/s
FLHI 5 5L %5 FE b, =1630mm FLHEE t = 1200°C

LS h =230 mm MR Q235
MR SCRR[1, 26 37 TL R4S, HMN A E R UV &

Ah . =2R(l-cosa) (3-1)

- R A (3-2)
2(1-cosax) 2(1—cosa)

Reb: o —SURRAS, B0, 3100, T AELIAIELL, B S
a=15°~20°H a=17°

Ah—JE &, mm; X TILREAN: FEREE AL =b, - b =1680 —1630 =50 mm

R— &Lﬁ%iié//fé y 1Mo

50

> =572.14 mm
2x(1—cosl7°)

HRANBIETHEATSE R

I ALEE¥4% R=600 mm, NI#LEE 1% D=1200mm.
FHOCHR[2, 26 81 TUIHAE FAIS 5.
LA d=(0.5~0.55)D = (0.5~0.55) X 1200 = 600~660 mm H{ d =630 mm

TR B é=0.83~1.0 JFLAT = (0.83 ~1.0)x 630 =527 ~ 630 mm HX /= 600 mm

MK L=h+aq=230+50=280 mm
3.2 MG GESHITE
3.2.1 EHBEAN P BIHE

1) HAKE
HISCHR2, 27 23~24 GO E AL TR SIS S 4



TEJEE  Ab=b,—b =1680—1630 =50 mm (3-3)

R ng—bXIOO%: >0 x100% = 2.976% (3-4)
b, 1680

V1 bm=b0;b1 =1680+1630=1655mm (3-5)

BT K 1= RAD =+/600% 50 =173.20 mm (3-6)

R Ab 50
N o = arccos(l ——) = arccos(l ———) =16.598° =16°35'52" (3-7)
RS ( 5 ) ( 1200)

2) FLAFERIR b AL T P (RITHE
© eEBMIE T o fifE

bL _ ”13022;)5 = 0.105 < 2 MR SCHRI2, 25 27 TOTAT SIS0 R TR T BT A
BEATN:

v . b 3500 1680
u =-—LIln—= | =

) 0 n =0.611 s (3-8)
[ b 173205 1630
R¥E t=1200°C, u, =0.611s~" & CHR[2, K 2-10] Q235 ML Fyiizk, w15

0y =50MPa, K, =0.65;
frbh IS o=K,0y =0.65x50=32.5 MPa (3-9)
@ “FIERALRL ) P ITHE
HISCHR2, 55 39 TUITAF R B ALRE ) P (11— RTE 3
p, =kn, =kn! n'n" (3-10)
o n, —R PR T R AL
n!, —% S EEBERT I JIRAS 5 2R 4
nl —75 FEAN XN N 7 RS 5 0 2R 4
nl — R K 0 N PIRES 5 R
k—HMEVETZEH Y7, MPa; k=1.150



:7?ﬂﬂ%<1%%&ﬁ@ﬁ%§%%%%%%ﬁ

m

v / " l — _
HOCHER[2, 2-4010175: n! = (b—) 04 =0.105" =2.463

n! :n,HZI

o o

p, =kn" =1.15n"c =1.15x 2.463x32.5=92.055 MPa

3.2.2 MIRELHELHEI DR ETE
1) EL# 7P R

P=p, F=p, hl (3-11)

A p—HA K T, MPa;

P— B AMLELALI ST, KN;
F— AT, mir.
R348
P=92.055x230%173.20x107° =3667.103 KN

2) HLERALBN IR Mg [T
i SCHR[2, 2-120]7175, Mg itE AT

M,=M,+M, =P(a+p,) (3-12)
v ek M, —RE5LHR I, KNm;

M, — 515 LW ELH I8, KN'm;

M [, — LB AR B 4, KN m;

a—HUBH A, a="sinp, mm:

B—ETIERI R BIMEEs IRPESCHR[2,2-1391 7] 15, FEIAELIS

TEZREY = B 0.5 Ll B=0.50 =0.5%16.598° = 8.299°
(04



p—HLURHRAL BRI, p, = /J%, —
d —FLARMIA HAE, d =630mm,;
p— LR B R B, HRSCRR[2, 5 60 TUTRI A,
X TR B 1= 0.004 o
RN A

a= 1200 sin8.299°=86.61 mm £, =0.004 x % =1.26 mm

M, =3667.103x(86.61+1.26)x10~ =322.228 KN'm

3.3 3L ERAFEE
3.3.1 #iEEEH

60v, 60x3.5x10°
7D 7 x1200

LRI HE: n,= =55.704 r/min (3-13)

M n, 7x322.228x55.704

BAbP R TH R — — — ] _

FUARAC T FIIE N, 30 0 1879.656 KW  (3-14)

AR L L [T N;,:% (3-15)
v ek n—HBIHL R LR 2 [ & 3 80%

HSCHRS, #* 4.2-9]n] & 15

R 7, =0.99 5 JilRER n, =0.96;
RHNHA n, =0.98 [ FE R A% 7, =0.98;

W 7 =ngn5nxm, =0.99%0.98° x0.98" x0.96 = 0.859

1879.656
0.859

4R N',=2188.191 KW, HHHLHEIIZE N, =3000 KW. &EICHR[7, PR 5-81F:

=2188.191 KW

WA N =

LA S ZZID215/74-10, ZHNLEUEIZE N, =2x3000KW (& HHL, Fie i



n, =220 t/min, HAKFIHE n =400 r/min.

WENLE LR = e = 220 =3.949 (3-16)
n, 55.704

3.32 BN EBEENOFEHE

MR SCRR[2, 2-149]1F1[2, 2-156]nf75: EHFHHLE B o5 U4l ek, BRI

M,+M,
My=———"+M,+K,, tM,, (3-17)
M
Mﬂ:(l_l] £ (18
n 1

M, —HLHE ERIELEITI4E, KN-m;

M,
M, —MEmEEE S, M, =—"+M,,, KNm;

1

My, — 22 )0, BIELHUZR R, o1 T % Sl e 0 2R B P22 1 P )
HRIUE MM, KN-m:
M, — B0, LA RIS, S T s s 5 e
A S 77 A 1 J0%, KN
n— LB FLAR 2 B
i — BRI HLRILAE 2 B e
NI

My, =L 1222228 13500 kKNm
0.859 3.949

RONEBLA s, FrAM, =0

M,,, LV T BBIHUEUE D) 5%, B M, =5%M,,



v 30N, _30x3000

o =130.218 KN'm
rxn,  ax22

M,, =5%x130.218=6.511 KN'm

322228
3.949

H M .. =M, +13.394+6.511=101.502 KN-'m

3.3.3 LT ERAZ:

SEARELHLAE RS g LA I R h O L), BN R e FLRL R NS AL, AN
AT LR AL, R R EAT BALT HR %

M 1R, FLYLIENLES, MU BRI M, =101.502 KN-m, H3CHR

[2, 2-1611A175, XJ T Al epl, HNLUTER AL k=25, WHEHL TIERE 15

M, = Mo L0246 601 <4 = 130218 (3-19)
K 2.5

W 3R, ZHENLEH.




4 ERTMHIRAITE ]
4.1 IR BN SRATE
411 RERSTER. BESR MRRER n

B (3-16) AJ15, FRGENL LD =3.949,

D R 4.1 Prosi) —Zeinketesh i, i B R A [ }@P**
feftsl; Wk — Aty =29

2) MEHERE. HICER3, R 10-11EF /N GE B 4.1 BoRH L0 E
KN 40Cr, VAAREE, T 241~286HBS, HX
HAFE N 280HBS, K4 HIF BN 35SiMn, R ALEE, F#FE 217~269HBS, HUHAHEF
N 250HBS; 31 E %y 30HBS.

3) WIENRELE 2, =20, WIRARHE z, =u,z, =2.9x20=58 ;

4) MRS 6 ZUFEE(GB 10095-88);
5) ERUETE S, WIERIEIEMA B=10°
4.1.2 FiA IR E ST
M SCHR[3, 10-217RM 7575 A 5
3
2
J \/2K,Tl _u+1[ZHZE] (41>

g6, u [O-H ]

1) #E AN B S TR EUE
(D) WIEHMm AR K, =1.4;

(2) HHHE/NER ARG IR ;

T, =M ngn: =101.502x0.99x0.98 =98.477 KN-m
s M,—FHEHLIME, W (3-17);
(3) HCHR[3, K 10-30EIIXE AT Z, =2.47 ;

(4) H3CHR3, K 10-26)E78 ¢, =0.775, ¢, =0.855,
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