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Friction modafier A 130 130
Friction modafier B 123 123
EP/AW 072 072
Anti-oxidant 020 wt% 020 wt%
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Lubricant component Description

Base a1l A Paraffinic and/or naphtheme hydrocarbon

Base o1l B Mixture of paraffinic hydrocarbons

Base o1l C Ester synthetic lubricant

Friction modifier A Fatty alcohol derved from vegetable o1l

Friction modifier B Fatty acid derwved from tallow

EP/AW Phosphorous containing additive with extreme pressure/antiwear

properties
Anti-oxidant Anti-oxidant
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Lubricant No Kinematic viscosity Density
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15°C

at 40°C at 100°C
1 715 216 8413
2 893 267 9298
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Lubricant No Kinematic viscosity Proportions (%)
(mm?/s)
at 378°C SAES SAE 60
3 2332 100 0
4 370 82 18
5 619 60 40
6 1050 42 58
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Backup rolls for heavy plate mills

M Steel grades - 90X®, 75X2MH®, 5X3MH®, 45X3M1®, 35CDV12 |¢ L

B Barrel hardness - 40...60 HS i

M Neck hardness - 35...55 HS

M Barrel diameter, ¢ - from 1400 to 2400 mm

I Barrel length, / - from 2800 to 5300 mm

M Overall length, L - from 6600 to 11300 mm !
W Weight - from 61 to 250 tons

Chemical composition of steel grades

Steel

grad Cc Mn Si Cr Ni Mo v S P

0% | 0,85:095 | 0,20:0,70 | 0,20:0,50 | 1,40+1,70 | 0,50 — | 010:025 | s0015 | s0020
75K2MHO

(75Cr2MoNIV) 0,65+0,72 | 0,30+0,60 <0,50 1,75+2,00 | 0,30+0,50 ( 0,30+0,40 | 0,08+0,15| s0,015 $0,020

(sz_";mm 0,47+0,53 | 0,50+0,66 | 0,20:0,35 | 2,90+3,10 | 0,67+0,83 | 0,71:0,81 | 0,09+0,15 | $0015 | <0,020

45X3M10 | 047:0,52 | 0,50+1,00 [ 0,15:0,50 | 3,00+390| <050 | 0,60:0,80| 0,10:020| <0015 | <0020
(45Cr3MoV)

35CDV12 0,33+0,38 | 0,30+0,60 <0,50 2,80+3,20 ( 0,40+0,60 | 0,80+1,10( 0,17+0,30 | <0015 <0,020

It is also possible to produce mill rolls of
'FF N N N ﬁ steel of the chemical composition required
by the customer

The gas content is guaranteed by the

manufacturing technology:
M Hydrogen H, < 2 ppm;
B Oxygen O, < 50 ppm;
B Nitrogen N, < 80 ppm.
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Work rolls for blooming mills, section mills
and hot strip mills (roughing stands)

B Steel grades - 50, 55X, 60XH, 90X®, 75X2M®, 75X3MDA

Il Barrel hardness - 187...285 HB (30...45 HS) L
I Neck hardness - 187...285 HB (30...45 HS)

B Barrel diametr, ¢ - from 370 to 1700 mm

Il Barrel length, / - from 570 to 4500 mm

M Overall length, L - from 2900 to 7100 mm

W Weight - from 1 to 61 tons

Chemical composition of steel grades

::; c Mn si cr Ni Mo v s P
50 0,47+0,55 | 0,50+0,80 |0,17+0,37 - < 0,50 - - $0,015 50,020
(Ssssér) 0,50+0,60 | 0,35+0,65 | 0,17+0,37 | 1,00+1,30 50,50 — = $0,015 $0,020
(%‘Nl) 0,55+0,65 | 0,50+0,80 | 0,17+0,37 | 0,60+0,90 | 1,00+1,50 — - $0,015 < 0,020
(m) 0,85+0,95 | 0,20+0,70 | 0,20+0,50 | 1,40+1,70 < 0,50 — 0,10+0,25 $0,015 <0,020
oame | 065:075| 020:050( 020:055| 180:200| 050 | 030:040 010:020 <0015 | 50020
(;;(x:rz_;:::/) 0,70+0,80 | 0,40+0,80 | 0,50+0,70 | 3,10+3,50 50,50 0,10+0,20 | 0,05+0,10 50,015 50,020

It is also possible to produce mill rolls of
' F N N B B é steel of the chemical composition required

by the customer.

The gas content is guaranteed by the
manufacturing technology:
M - Hydrogen H, < 2 ppm;
M - Oxygen O, < 50 ppm;
M - Nitrogen N, < 80 ppm.
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Brinell Rockwell C Shore C (SG) | Shore D (SG)
170 _ 26 26
180 _ 28 28
190 _ 29 29
200 _ 30 30
210 _ 32 33
220 _ 33 34
230 _ 34 35
240 _ 36 37
250 _ 38 39
260 _ 40 41
270 _ 41 43
280 _ 43 45
290 _ 44 46
300 31 45 47
310 33 46 49
320 34 47 50
330 35 49 51
340 36 50 52
350 37 51 54
360 39 52 55
370 40 54 56
380 41 55 58
390 42 56 60
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400 43 57 61
410 44 59 62
420 45 60 64
430 * 61 65
440 46 62 66
450 47 64 68
460 48 65 70
470 49 66 71
480 50 67 72
490 * 69 74
500 5'1 70 75
510 52 71 76
520 * 72 77
530 53 74 78
540 54 75 79
550 * 76 80
560 55 77 81
570 * 78 82
580 56 79 83
590 * 80 84
600 57 81 85
620 58

630 59

640 *

650 60
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g=quad (fun,a,b)
g=quad (fun,a,b,tol)
g=quad (fun,a,b,tol,trace)
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b

0= j f (x).dx

a
s LD b a jasie alols o, JI,501 SO laie b S o (22 g=quad (fun,a,b)
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Q=quad(@myfun,0,2)
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function y=myfun(x) y=1./(x."3-2*x-5);
y IS ke 5 s 5l eolial b B M ey g9z oo olgies 565 (hol baummo 5o
Dged dumlore
F=@(x)1./(x."3-2*Xx-5); Q=quad (F,0,2);
D G e et ol s e3en cnl plasl 0 V-V o SS a gs, b
function y=zzz(x) y=...
Jasl o8, Ve B Y ali JIS01 Clor W jlaie 5 j50m0 99 b (Lol buzma 5o
Cewl 00l awle
W=quad(@zzz,0,0.031) Vpa(W,10)
QS 5l e ooliiwl Ca laie ae gl (6 gmwd oad aligl Aol V-V o IS o
ol 035 (el (ygaponn by, 5l eolitul b JISGN dslre asliy iigi 6l e

& CAMATLABT\worldzzz.m)
Fle Edi Text Cel Took Debug Deskiop Windaw Help
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1 sfunction y - zzz(x)
2 sLoad +
3 %ys(1.55%235) %[ [94200%x.°2] /5] . *exp (0.05% (2 ((213.6./ (9+200%x.*2) ) .* (0.5} . *atan (00Z13. 6./ (9+200%x.22) ] . (0.5)) *x)))
4 tLoaa -
5 #235) ¥ (9+200%x.72) 10} . exp (0,097 (3.895- (27 ( (213, 6./ (S+2007.,°2)) .~ {0.5] ] . *aban( ((213.6./ (S+2007%. 721} .~ (0.5} ) .7
5 +
7 SP2EE) T (420075 "2] /0] . Fawp (0,097 (27 ( (213, 6./ (B4+200%.72) ) .~ [0.5)) . *atan{ ({213 6./ (G4+200%.52)) % (0.5) ) %) )] ) .7
8  tFriction-
Y ETT((1.5572E5) T((HH2UUTR.T2)/LU) L TEXE (U UET (3, EEE (27 ( (213,67 (SHULTRL 0] ) .7 (Ua5) ) L TALAR( ( (213,67 (SHUUTR.O2) ) L7 (UL5) ) .
T
11
EEU
13 2U=quadiBzez,0,0.031)
14 swpa (V.10
5 =
16 sintegral of £ using Composite Simpson rule, n must he even.
P n I-Simp(z,a,b,n)
18
13
20
21
22 TSI
23 s
24 ufor i=2:2in-z
25 % wdi)=adhis
26 % S=s+zvreval(f,x(1)]:
27 sema
28 :5=S+feval(f,b)
29 sI=n/37g
< >
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