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Improvement in Reliability of Mechanical Strength of Hot Strip Mill Equipment

3 E 8 (Noriaki Inoue) i K517 (Haruyuki Tkeda) % £ H (Sadanori
Nakano) £)Il & #(Takaaki Ishikawa)

HE

EAHESE L5503, IRIRELE, mfE FEEZR SIS &0 R L, BbRaEs oo A 4
FEFT IR TETWD, ZHITHHIE T, BRI 12V TG A 7 0 B R AT
ERMENZ S LIREDBWI AT o TR, SREER R OERALANEIA LTz, & % O RHERT
i S ARAI) 22 885K 2 Mt L 38 L7z, £ DO ERWNAIT, EEREREIR O I VA R,
EHASES L0 — Ry 7 OIRRYGEIC L 25 E R L, RECETRDOINAANAT D
T DFGIRBGEIC L DMER ETh 5, T b ORIMUEORER, BEIREIE 2 KR AR S &
HILENTE, WEBRRIRESSEMT S ZENTE,

Synopsis :

Recently equipment in the hot strip mill entered into a serious condition because of an
increase in rolling load caused by low temperature rolling and high draft rolling. The
strength of the equipment was diagnosed by an overall strength analysis and measuring
of actual load. Then weak points were pointed out and the equipment was improved
according to the evaluation of the characteristic analysis of strength, for example, (1)
improvement of mill spindle, (2) improvement of gear drive device, and (3) improvement
of the shape of roll neck and mill housing. As a result of these improvements, the serious
breakdown of equipment has been eliminated and the working ratio of the hot strip mill

has been maintained at a higher level than previously.
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Improvement in Reliability of Mechanical Strength

of Hot Strip Mill Equipment
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Synopsis:

Recently equipment in the hot strip mill entered into a serious corn-
dition because of an increase in rolling load caused by low tempera-
ture rolling and high draft rolling. The strength of the equipment
was diagnosed by an overall strength analysis and measuring of actu-
alload. Then weak points were pointed out and the equipment was
improved according to the evaluation of the characteristic analysis of
strength, for example, (1) improvement of mil! spindle, (2) improve-
rment of gear drive device, and (3) improvement of the shape of roll
neck and mill housing. As a result of these improvements, the seri-
ous breakdown of equipment has been eliminated and the working
ratio of the hot strip mill has been maintained at a higher level than

previously.
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Fig. 10 Calculated life under fracture mechanics (R1 mill gear)

Table 1 Specifications of main drive reducing gear (R1 stand}

Original type Improved type
Ttem
Pinion Gear Pinion Gear

Material  [SCM440Med| SCCrM3 SNC815 SNCM439
"Heat treat- PSS o -
ment QT Q1 Carburizing QT

H“d?ﬁz) Hsd3+2 | Hs36+3 | Hs70~75 | Hs 452

Module DP 3/4 32
"TAGMA'S T . , ‘77
iDurabi!ityr) 1.9 1.4 3 3.8 2.1

AGMA S,

(Bending) 2.3 2.1 3.5 2.8
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Table 2 Specifications of original gear and improved gear (R3

stand)
. . Improved Improved
Ttem Original gear gear (1) gear {1I)
Tooth profile Involute Involute Symmarc
Module DP1/2 40 66
Number of teeth 24 28 18
P.C.D. 1219.2mm | 1219.2mm | 1245.6 mm
Normal pressure 20° 200 390
angle
Face width 1 900 mm 1 900 mm 1 900 mm
Material SCM440 SNC815 SNCM439
Heat treatment QT Carburizing QT
Hardness (Hs) Hs 43+2 Hs 70~75 Hs 41 ~46
Safety factor . -
{Durability) 1.3 2.88 3.35
Safety factor
{Bending) 2.8 3.85 7.32
Ratio of initial cost 1 0.7

AL R LAY 2.0 i L LA,

3.3 U—oy0—-NLFxv 7 HEOEERN

WL DEIERIL 7 — 7 v — Ak DRI 5 EEMSH D, 7—2 =
=y ZHORENMBIE D, V-2 e —anF ., SR
BT, Hllds SBT3 3 MR R A
o, FEREAGE T Ly bICE RS IES OIS 1T X b REE
woRB TR (Fig 11), = @ FiEvil EREEIEHGA T Z /oL
7odd, FEM (RBER v — & o 7 OIS HMETRINEN 1T - 720
COERE Fig 12, i, BohcEERRE « 0RBRRY
{6) Ricr T,

a:1+exp[4.04x(%)2—9.79x(%@)—0.0647} ------ (6]

o, BiD=0T5CTh%b,

Fig. 12 v 5o 5 X 5 i R HF B IR EREE Y 5 skt

=

Practical shape of roll neck Fillet type

Fig. 11 Simplification of roll neck shape
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Fig. 12 Relation between stress concentration factor and radius
of curvature for roll neck

NsBiekE R Vol. 19 No. 1 1987



62 FATVT IR IR (i DU (F R T

FU D LIRS, SWBIL BT E ORI ST . (6) K
D HERGERAE L CRAEH YRS C LW X VD ERABER
AT & fn o tes

4 ZLETHROBEME

4.1 TN LTOEEME
FEN, Iy vy OIREFMMIARNEDL Z s, T

v FOFCE S THIC KRG BB - ko,
Wl D EREE ORI T & o foe S ORER, REITHER S
Fedn o o e BRI i o T E e, — I E A OV FEERT
g TEFCRERAERAYETAHOT, WARdEET I
vy FOMEYAESESZ EFAMLETHED.

411 ETF+v MEIREO®ERL

ETF+ o MEMED 2 —F -0 X3 EBh S, FEM o
3, Fig. 13 oR+ & 5 FERMES 3000t ¢ R=6mm OO
5 77it 35.7 kegf/mm? T R B D FEHEEE ML T5 D AT
tro CDFW, BV SABLACEREY 7 75 ERE W0t FEM
WEATEE R . S & R=30mm T LA HnT#O EMERE
WARfEE L —F L, RAEENYHHOESBEMMEL L Z &0
TET

e FEM fig gt

-(_,01 ner

R6
K30

‘Mndel
areq
{(a) Original (b} Improved
_ corner corner
£
E )
= 35.7 kgf/mm-
=30
©
o 20
8 14.7
11.9 113
£10
=2 I L I 1
k2 6 20 30 40
@
=

Radius of curvature £ (mm)

Fig. 13 Relation between tensile stress and radius of curvature
for mill housing

4.1.2 NYLLyIF-RTEDEERL

AR RIS 2500t D ~ 7 & v ¥ ik, B = - XK
I b 3000t DEEREABEC L i, O, FEM@ENC X
b A ESE 2 4Rt L, REEEBGT O [ENME & T o f.
Table 3 i X 319 4+ —HufbEE (D FL G 3) @it I cE
L 1O T &tes T D, foks, 9w 7k SC46 oR R
-8 % Table 4 RT3,

comgs LT, Fig. MmETLae 54+ - TED LLE
BAkE L, BHERYERLMIEN EER i, R=3012T3
Sk BRIy BRAET OESFREUTC TS L &80T
%, 37 -MABOEFHEERY 1.0 LT,

5 BRNERLESGTH

T AHE S T i B MRPE R O B o T B B T AT -

Jigsiigkir Vol 19 No. 1 1987

Table 3 Calculated stress and safety factor (R2 housing)

Symbol Calcula(tﬁgf?:éfg%(?EM) S.F. Calculated point
A 12.74 1.06
B 3.59 2.57
C 2.13 1.12
D 16,98 0.78
E 7.51 1.38
¥ 16.98 0.61
G 13.33 0.80
H 4.16 2,44

Table 4 Allowahle tensile fatigue limit of SC46 (kgf/mm?)

Surface In air In clean water
Black 12.69 10.15
Machine cut 13.30 10.64
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Fig. 14 Relation between tensile stress and radius of curvature

Yibrometer

{Point G at Table 3)

Feed roller
(26 points) W

Delivery

table roller’- pelay
(mmmmmiﬂl_

Signal
analysis

(12 points) | ME1000

ot run
tahle rollerd

DN 2000

& points —‘ _ -
Torquemeter ¢ l_ tats) "M 513“31‘,‘

Spindie tolemeter] |analysis

(K, 2) TM2000

(2 points)

Printer

Ala 1‘1111

{111 points) ):‘)x
Spindle {LAU |\ 10[“1
(R2,3,4) DAMAGE

Fig. 15 Machine monitoring system in hot strip mill plant
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