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Introduction

X-Roll® Oil Bearings are highly sophisticated and elemen-
tary components of modern rolling mill technology.

In spite of the extremely unfavorable operating conditions
in a rolling mill, the bearings achieve a long service life
even with minimum maintenance.

Very high demands on dimensional accuracy and flatness
of the rolled products can be satisfied.

We would be glad to advise you in the planning of new oil
film bearings and in the modernization and repair of exist-
ing bearings. More than 37,000 bearings already deliv-
ered - for our own rolling mills and for installations from
our competitors - show the quality and reliability of these
bearings. 

We have the most modern manufacturing facilities and
offer more than 60 years of experience in the manufac-
turing of all kinds of oil film bearing components. New
design ideas and continuous specific developments
ensure the high standard of our roll-neck bearings.

5.0 m heavy plate mill at Magnitogorsk Iron & Steel Works OJSC,
Russia.

DCR mill at Thyssenkrupp Rasselstein GmbH, Germany.

Hot strip mill at ArcelorMittal/Nippon Steel Sumitomo, USA.

Compact strip mill (CSP®) at TATA Steel Ltd., India.
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X-ROLL® OIL BEARING

The XX bearing with its thin-walled sleeve improves all
areas of the previous oil film bearings. Thanks to the thin-
walled sleeve, this oil film bearing offers a higher load
capacity compared with a former bearing of the same size. 

The number of components is smaller than with conven-
tional bearings. This simplifies maintenance and reduces
investment and operating costs.
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XX bearing with thin-walled sleeve
The latest generation oil film bearing

Assembly of an XX bearing.

Locking unit

Hinged end cover

Thrust bearing

Thin-walled sleeve Chock Bushing Sealing system

New features of the XX bearing design include: 
Thin-walled sleeve
Bushing with high-strength Babbitt
Single keys for roll, sleeve and sleeve ring
Thrust bearing seated in end plate
Tailored locking system
Efficient sealing system
Hinged end cover
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The very first thin-walled sleeve-type 
bearing in a cold rolling mill

The 2-stand skin-pass cold rolling mill at Salzgitter
Flachstahl GmbH, Germany, is equipped with thin-
walled sleeve oil film bearings. It was the very first mill
to use this new bearing type. The requirements of the
customer, such as precise run-out of the backup roll,
low operating costs and effective barrel-side sealing
were fully met.

Meanwhile, SMS group has installed this type of oil
film bearing in numerous new rolling mills and has
upgraded several existing plants accordingly as listed
on page 30.

2-stand skin-pass mill, Salzgitter
Flachstahl GmbH, Germany.
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XX Rating1   Roll  Chock  Drains

  Size          Series

Stan-
dard 

Capac-
ity
kN

Exten-
ded 

Capac-
ity
kN

Unfac-
tored 
Neck 
Stress
MPa A

EM3

C K Z Emin M DA D

F2

hyd  cyl      rocker L E/2 Gmin Bmin Xmin Jmin

22“ 66 3,360 3,360 89.0 249 * 471.60 417 600 90 194 * 340 370 488 300 648 450 296 457
76 3,850 3,850 111.1 271 * 216 * 365 390
86 4,370 4,370 136.5 294 * 239 * 385 410

24” 66 4,080 4,080 86.0 264 * 517.60 463 652 90 209 * 375 410 538 326 706 490 326 512
76 4,700 4,700 108.3 289 * 234 * 400 430
86 5,310 5,310 133.0 314 * 259 * 425 450

26“ 66 4,590 4,590 84.5 279 938 551.24 493 686 95 219 373 400 435 570 343 744 516 345 547
76 5,290 5,290 106.9 306 963 246 398 425 455
86 5,970 5,970 130.9 332 987 272 422 450 480

28“ 66 6,130 6,660 93.7 295 957 596.24 538 736 95 235 392 440 480 620 368 804 556 374 601
76 7,050 7,670 118.5 324 984 264 419 470 510
86 7,950 8,640 145.1 352 1,010 292 445 500 535

30“ 66 6,930 7,530 92.1 307 968 632.24 574 778 95 247 403 465 515 660 389 850 588 398 644
76 7,980 8,680 116.8 338 997 278 432 500 540
86 9,000 9,790 143.4 368 1,024 308 459 530 565

32“ 66 7,630 8,300 90.7 322 987 666.87 605 816 100 257 422 490 540 694 408 890 614 417 680
76 8,770 9,540 114.7 354 1,017 289 452 525 565
86 9,950 10,820 142.1 387 1,047 322 482 555 595

34“ 66 8,650 9,410 89.7 336 1,000 706.87 645 860 100 271 435 520 575 738 430 942 650 443 728
76 9,940 10,810 113.5 370 1,031 305 466 560 605
86 11,230 12,210 140.0 404 1,062 339 497 590 635

36“ 66 9,540 10,380 89.4 352 1,020 741.87 680 902 100 282 490 550 600 776 451 988 682 466 770
76 11,020 11,980 114.1 389 1,054 319 524 585 635
86 12,450 13,550 140.9 425 1,087 355 557 625 665

38“ 66 10,600 11,530 88.4 365 1,031 779.87 718 960 100 295 501 580 635 818 480 1,036 716 491 815
76 12,200 13,270 112.3 403 1,066 333 536 615 670
86 13,840 15,060 139.7 442 1,102 372 572 655 700

40“ 66 11,790 12,830 88.4 394 1,054 830.79 758 1,018 115 309 524 610 670 862 509 1,088 750 517 863
76 13,560 14,760 112.0 434 1,091 349 561 650 705
86 15,340 16,680 138.2 474 1,127 389 597 690 740

42“ 66 12,800 13,920 87.5 405 1,064 863.79 791 1,060 115 320 534 635 695 898 530 1,130 780 539 902
76 14,740 16,030 111.2 447 1,102 362 572 680 735
86 16,680 18,140 137.6 489 1,141 404 611 720 770

44“ 66 13,940 15,170 86.6 417 1,085 899.79 827 1106 115 332 555 665 725 938 553 1,178 812 562 945
76 16,070 17,480 110.2 461 1,125 376 595 705 765
86 18,190 19,790 136.7 505 1,165 420 635 750 805

46“ 66 15,400 16,760 85.9 432 1,193 942.79 870 1,154 115 347 583 695 765 986 577 1,234 850 590 997
76 17,740 19,290 109.4 478 1,235 393 625 745 805
86 20,070 21,830 135.7 524 1,278 439 668 790 845

48“ 66 16,550 18,010 85.2 443 1,208 975.79 903 1,190 115 358 598 720 790 1,022 595 1,276 878 612 1,036
76 19,080 20,750 108.8 491 1,252 406 642 770 835
86 21,550 23,440 134.7 538 1,295 453 685 820 875

50“ 66 17,810 19,380 84.8 455 1,219 1009.79 937 1,224 115 370 609 750 820 1,060 612 1,320 910 634 1,077
76 20,480 22,280 108.0 504 1,264 419 654 800 865
86 23,150 25,190 134.0 553 1,309 468 699 850 910

52“ 66 19,180 20,860 83.9 467 1,245 1046.79 974 1,262 115 382 635 775 850 1,100 631 1,368 942 658 1,121
76 22,060 24,000 107.1 518 1,291 433 681 830 895
86 25,010 27,200 133.6 570 1,339 485 729 880 945

54“ 66 21,600 23,490 83.1 488 1,264 1107.79 1,035 1,324 115 403 654 825 905 1,168 662 1,446 996 697 1,193
76 24,840 27,020 106.2 542 1,313 457 703 880 950
86 28,080 30,540 132.0 596 * 511 * 935 1,000

56“ 66 23,120 25,150 83.0 505 * 1145.79 1073 1366 115 415 * 855 935 1,210 683 1,496 1,028 722 1,238
76 26,660 29,000 106.6 562 * 472 * 910 985
86 30,140 32,790 132.5 618 * 528 * 970 1,035

58“ 66 24,750 26,930 82.6 518 * 1183.79 1,111 1,408 115 428 * 880 970 1,252 704 1,544 1,062 747 1,284
76 28,550 31,050 106.1 577 * 487 * 945 1,020
86 32,280 35,110 132.1 635 * 545 * 1,000 1,070

62“ 66 28,170 30,640 81.9 544 * 1258.79 1,186 1,492 115 454 819 960 1,060 1,334 746 1,642 1,130 795 1,373
76 32,420 35,270 104.9 606 * 516 876 1,025 1,120
86 36,670 39,890 130.9 668 * 578 933 1,095 1,175

66“ 66 31,470 34,230 81.2 574 * 1333.89 1,256 1,576 122 477 865 1,015 1,120 1,412 788 1,734 1,192 841 1,457
76 36,260 39,440 104.2 640 * 543 925 1,085 1,185
86 41,050 44,650 130.2 706 * 609 986 1,155 1,245

70“ 66 36,420 39,610 80.4 607 * 1429.89 1,352 1,686 122 510 914 1,090 1,205 1518 843 1858 1276 904 1572
76 41,950 45,640 103.4 678 * 581 980 1,165 1,270
86 47,490 51,660 129.3 749 * 652 1,045 1,245 1,340

74“ 66 41,780 45,440 79.9 645 * 1528.89 1,451 1,800 122 543 954 1,165 1,290 1,626 900 1,986 1,364 968 1,689
76 48,130 52,350 102.9 721 * 619 1,024 1,250 1,360
86 54,480 59,260 128.7 797 * 695 1,093 1,330 1,435

78“ 66 47,620 51,800 79.2 679 * 1627.89 1,550 1,918 122 577 925 1,245 1,375 1,736 959 2,114 1,452 1,033 1,808
76 54,840 59,660 102.2 760 * 658 999 1,335 1,455
86 62,070 67,520 128.0 841 * 739 1,073 1,420 1,530

80“ 66 50,720 55,170 78.8 696 * 1678,89 1,601 1,976 122 594 950 1,285 1,420 1,792 988 2,180 1,496 1,066 1,868
76 58,450 63,580 101.8 780 * 678 1,027 1,375 1,500
86 66,090 71,890 127.3 863 * 761 1,103 1,465 1,580

                 
            
     

               
       

        

XX bearing rating and design chart

All dimensions in mm. * Not currently available, contact SMS group GmbH, Oil Film Bearings. E-mail: oilbearing@sms-group.com



7

1 Bearing rating is per side of mill stand.
Total Stand Force (TSF) is 2 times listed rating.

2 F dimension for plain carbon steel. For other materials,
please contact us: 
E-mail: oilbearing@sms-group.com 

3 Dimensions are for External Mount (EM) locking system.
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Intermittent
operating

range

Extended
continuous
operating
range with

hydrostatics

Standard
hydrodynamic

capacity

Extended hydrodynamic capacity

Roll
A roll barrel to bearing centerline
C bearing centerline to outboard end of roll
K diameter where fillet taper would hit roll

barrel
Z big end of taper
Emin minimum allowable roll diameter for

bearing size
M roll barrel to sleeve taper

Chock
DA roll end of chock to chock centerline
D chock centerline to outboard end of

chock
Frocker Centerline of chock to bottom of chock

when using rocker plate
Fcyl centerline of chock to top of chock when

using hydraulic cylinder
L chock bore
E/2 minimum distance from chock centerline

to top or bottom of chock
Gmin minimum chock width
Bmin minimum rocker width

Drains
Xmin minimum vertical distance from chock

centerline to drain centerline
Jmin minimum horizontal drain centerline 

distance 

Testing has confirmed that the thin-walled
sleeve design more effectively distributes
the rolling load and results in a bearing with
an unprecedented operating range and
higher capacity. The figure on the left side
shows a typical operating range of a thin-
walled sleeve bearing.

The actual operating ranges will vary
depending on bearing size, design features
and oil viscosity.

We would be happy to assist you in the
selection of a suitable bearing. Please com-
plete the Rolling data sheet for Oil Bearings
and send it to oilbearing@sms-group.com.

You can find the data sheet on page 13 or
at www.sms-group.com/oilbearing in the
download area.Typical operating range for XX bearing with thin-walled sleeve.

Frocker
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Prior to the introduction of bearings with a thin-walled
sleeve, bearings of type XL were installed for many years
in numerous rolling mills. In all areas of application, these
bearings still demonstrate their capability and durability.
SMS group continues to offer the XL bearings to all those
wishing to maintain compatibility with other existing 
bearings.

The XL bearing has a tapered neck sleeve without keyway
inside the load zone, a hydraulic bayonet locking and a
neck seal. The tapered neck sleeve allows easy mounting
and dismounting of the bearing because no special
mounting device is required. 

After dismounting the bearing from the roll neck, all parts
remain installed in the bearing unit and are thus pro-
tected against dust and dirt. The hydraulic bayonet lock-
ing ensures a safe and easy mounting and dismounting
procedure. 

Today SMS group provides this type of bearing with the
improved HND sealing system (page 17) which very 
effectively prevents oil leaks and coolant ingress.

XL bearing with keyless sleeve
Compatible with existing technology

We will be happy to assist you in the selection of a suitable
bearing. Please complete the Rolling data sheet for Oil
Bearings and send it to oilbearing@sms-group.com.

You can find the data sheet on page 13 or at 
www.sms-group.com/oilbearing in the download area.

Frocker

Locking
unit

Thrust bearing

Hinged 
end cover

Chock Sleeve Bushing Sealing system
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XL Rating1   Roll  Chock

  Size          Series kN

Unfacto-
red Neck 

Stress

MPa A

HB3

C K Z Emin M DA D

F2

hyd  cyl         rocker L E/2 Gmin Bmin Xmin Jmin

21“ 67 2,800 96.4 205 * 404 360 520 80 * * 325 300 440 260 585 380 260 *

75 3,130 115.8 220 * * * 350 330

84 3,510 141.5 240 * * * 370 345

24“ 67 3,670 94.5 240 * 472 410 600 105 * * 365 390 510 300 660 430 310 *

75 4,110 114.7 260 * * * 380 405

84 4,610 138.3 280 * * * 400 425

26“ 67 4,350 93.4 265 * 518 450 650 110 * 350 395 425 555 325 710 460 330 *

75 4,870 112.4 285 * * 365 415 440

84 5,450 137.0 310 * * 385 435 460

28“ 67 5,010 94.3 275 840 547 480 700 110 * 370 425 455 595 350 760 510 355 *

75 5,610 115.2 300 855 * 385 445 475

84 6,290 139.7 325 880 * 410 465 495

30“ 67 5,750 89.7 295 855 597 520 750 120 225 380 450 485 635 375 815 560 380 600

75 6,430 108.9 320 875 250 400 475 505

84 7,200 131.3 345 900 275 425 495 530

32“ 67 6,530 90.2 310 870 631 555 790 120 240 400 480 515 675 395 865 585 405 650

75 7,320 109.1 335 890 265 420 505 540

84 8,190 131.2 360 910 290 440 530 560

34“ 67 7,370 90.2 325 885 666 590 840 120 255 410 510 550 715 420 915 635 430 700

75 8,260 110.4 355 910 285 435 535 570

84 9,250 134.1 385 940 315 465 560 595

36“ 67 8,270 89.5 345 1,060 707 630 890 125 270 470 540 580 760 445 965 660 455 700

75 9,260 107.4 370 1,080 295 490 565 605

84 10,370 131.6 405 1,110 330 520 595 630

38“ 67 9,220 88.4 355 1,065 742 665 950 125 280 475 575 615 805 475 1,015 685 480 750

75 10,320 107.3 385 1,090 310 500 600 640

84 11,550 131.1 420 1,120 345 530 630 670

40“ 67 10,210 87.3 370 1,090 780 705 1,000 125 290 500 600 645 845 500 1,065 735 510 800

75 11,430 105.7 400 1,120 320 525 630 670

84 12,800 128.7 435 1,145 355 555 660 700

42“ 67 11,260 85.7 390 1,100 827 740 1,050 140 305 510 630 675 885 525 1,120 760 535 800

75 12,600 104.6 425 1,130 340 540 660 705

84 14,110 126.8 460 1,160 375 570 690 735

44“ 67 12,360 85.5 400 1,115 860 775 1,090 135 315 525 660 710 930 545 1,170 815 560 850

75 13,830 104.0 435 1,145 350 555 690 740

84 15,490 127.2 475 1,180 390 590 725 770

46“ 67 13,500 86.2 425 1,140 902 810 1,150 145 340 545 690 740 970 575 1,220 840 585 900

75 15,110 104.4 460 1,165 375 575 720 770

84 16,930 127.1 500 1,200 415 610 760 805

48“ 67 14,700 84.6 435 1,155 939 850 1,180 145 335 565 720 775 1,015 590 1,270 890 610 950

75 16,460 102.4 470 1,185 370 595 755 805

84 18,430 125.6 515 1,220 415 630 790 840

50“ 67 15,960 84.6 450 1,165 976 885 1,230 150 350 575 755 810 1,060 615 1,320 915 635 1,000

75 17,860 103.1 490 1,200 390 610 790 840

84 20,000 126.0 535 1,240 435 650 825 880

52“ 67 17,250 86.1 470 1,340 1,009 920 1,260 145 368 625 780 835 1,095 630 1,370 965 660 1,050

75 19,310 104.6 510 1,380 408 665 815 870

84 21,640 127.4 555 1,420 453 705 855 910

54“ 67 18,610 85.7 485 1,360 1,047 955 1,290 150 390 645 810 870 1,140 645 1,420 990 685 1,100

75 20,830 104.9 530 1,400 435 685 850 905

84 23,330 127.4 575 1,440 480 725 890 945

56“ 67 20,430 82.4 505 1,380 1,108 1,015 1,350 150 415 665 850 910 1,195 675 1,475 1,015 710 1,150

75 22,860 100.4 550 1,420 460 705 890 950

84 25,610 122.7 600 1,465 510 750 930 990

60“ 67 23,450 80.1 525 1,580 1,184 1,095 1,440 145 425 690 910 975 1,275 720 1,575 1,095 760 1,200

75 26,250 97.3 570 1,620 470 730 950 1,015

84 29,410 119.6 625 1,665 525 775 995 1,060

64“ 67 26,680 79.8 555 1,615 1,259 1,170 1,520 145 455 725 990 1,065 1,360 760 1,675 1,170 810 1,350

75 29,860 97.4 605 1,655 505 765 1,035 1,110

84 33,450 119.0 660 1,695 560 815 1,090 1,160

68“ 67 29,710 77.0 575 1,765 1,335 1,245 1,640 144 450 820 1,045 1,125 1,440 820 1,780 1,250 865 1,450

75 33,260 94.5 630 1,815 505 870 1,095 1,175

84 37,250 116.0 690 1,865 565 920 1,155 1,225

70“ 67 32,840 78.6 600 1,795 1,390 1,300 1,690 144 475 850 1,095 1,180 1,510 845 1,860 1,285 890 1,500

75 36,640 95.7 655 1,845 530 900 1,150 1,230

84 40,780 116.3 715 1,895 595 950 1,210 1,285

72“ 67 34,530 77.0 610 1,815 1,430 1,340 1,730 144 485 880 1,125 1,210 1,550 865 1,910 1,320 915 1,550

75 38,660 94.8 670 1,865 545 920 1,180 1,265

84 43,300 116.4 735 1,920 610 975 1,240 1,325

74“ 67 37,140 77.0 630 1,830 1,480 1,390 1,780 144 505 885 1,165 1,255 1,600 890 1,980 1,360 940 1,600

75 41,550 94.4 690 1,880 565 935 1,220 1,305

84 46,320 115.2 755 1,940 630 995 1,280 1,365

76“ 67 39,980 77.5 650 1,855 1,529 1440 1,860 144 525 910 1,210 1,305 1,670 930 2,040 1,395 965 1,650

75 44,740 94.7 710 1,910 585 940 1,270 1,360

84 50,220 116.8 780 1,970 655 1,025 1,335 1,425

80“ 67 45,810 77.2 685 2,123 1,628 1,540 2,000 144 560 935 1,305 1,405 1,800 1,000 2,180 1,470 1,015 1,750

75 51,290 95.3 755 2,208 625 1,020 1,365 1,465

84 57,430 117.4 830 2,273 700 1,080 1,435 1,530

82“ 67 48,500 76.1 700 2,218 1,679 1,590 2,050 144 575 960 1,340 1,445 1,850 1,025 2,230 1,505 1,040 1,800

75 54,400 93.9 770 2,278 645 1,020 1,405 1,505

84 61,150 116.6 850 2,338 720 1,085 1,480 1,575

 Drains

       

XL bearing rating and design chart

1 Bearing rating is per side of mill stand. Total Stand Force (TSF) is 2 times listed rating.
2 F dimension for plain carbon steel. For other materials ask SMS group GmbH, Oil Film Bearings.
3 Dimensions are for hydraulic bayonet mount locking system.

All dimensions in mm. * Not currently available,
contact SMS group GmbH, Oil Film Bearings.
E-mail: oilbearing@sms-group.com 



X-ROLL® OIL BEARING

10

XN bearing without sleeve
For medium rolling forces

For many years, the oil film bearing with tapered sleeve
and white metal bushing has been the first choice for the
support of backup rolls. That bearing provides ease of
assembly and the robustness needed in the tough mill
environment in all types of rolling application.

For moderately loaded rolling mills in the medium to high
speed range, SMS group offers an alternative design. The
XN bearing uses no sleeve and runs directly on the roll
neck, as shown in the figure above. The remaining bearing
components are less complex, which makes the invest-
ment costs considerably more favorable.

Sealing system Chock Bushing

Thrust bearing

Locking unit

This bearing is ideal for high-speed aluminum mills and
temper pass mills in the steel industry. It can also be
used in cold reduction mills and tandem cold mills where
there is sufficient space to accommodate it.

Since the previous precision-ground roll neck is accom-
modated directly in the white metal bearing without an
intermediate ring, the XN bearing is suitable for all appli-
cations which require excellent true-running accuracy.
Practice has shown that when grinding the roll body, very
high true-running accuracy can be achieved if the backup
roll remains supported by its own oil film bearing during
grinding. In this method, a sufficient supply of lubricating
oil to the bearings must always be ensured. For further
information on grinding of the backup rolls, please refer
to page 26.
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XS bearing with shrink-fitted
cylindrical sleeve
For high-precision rolling mills

The XS bearing is a sleeved straight neck bearing. It is
similar to the XN-type bearing, except that it uses a thin-
walled sleeve shrunk onto the cylindrical journal of the
back-up roll. The elasticity of the thin-walled sleeve gives
the XS bearing a higher load-bearing capacity than the XN
bearing. The thin sleeve on the XS bearing is especially
hardened for high wear resistance and long operating life. 

The XS bearing is ideal for applications where a high
degree of accurate running is required. Similar to the XN
bearings, the backup roll is supported in the XS bearing
during grinding. In this case, the backup roll remains sup-
ported during grinding by its own oil film bearings by way
of the running surfaces of the composite roll neck. This

ensures the best possible run-out accuracy. For further
information on the grinding of the backup rolls, please
refer to page 26.

XS bearings are very economical for all types of high-pre-
cision cold mills. They have also been successfully applied
to hot aluminum mills.

Sealing system Chock Bushing
Shrink-fitted
sleeve

Thrust bearing

Locking unit
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Special bearings
Roll shifting within X-Roll® Oil Bearing

Tolerance of flatness has been influenced in the past by
various methods, for example by: 

selecting a suitable crown 
work roll bending
backup roll bending 
combination of these methods

The increasing tolerance requirements led to revolutionary
developments and to the introduction of new technolo-
gies.

As a result of the employment of special work-roll profiles,
it became necessary to shift the work rolls axially in oppo-
site directions. This prompted the development of CVC®-
Technology (Continuously Variable Crown) by SMS group.
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The CVC® technology has enabled unrestricted use of 
2-high mill stands for special fields of application. This
kind of 2-high mill stands as single units or in a line
achieve a high degree of strip flatness during skin-passing
and during cold rolling, for example on special steel and
hot strip as well as on mirror-finish aluminum strip, as
shown on the picture at the bottom right.

The figure at the bottom left shows the bearing design of 
a 2-high mill stand that allows the axial shifting of the rolls
within the X-Roll® Oil Bearings even during strip rolling.

A continuous oil film ensures minimum friction during 
axial shifting so that the roll can be smoothly positioned.
Movement is effected via an integral hydraulic unit (annu-
lar cylinder and annular piston) which is controlled via 
the mill stand control circuit.

Axial roll shifting within the oil film bearing. CVC® 2-high mill stand, AMAG Austria Metall AG, 
Ranshofen, Austria.

Top Roll

Bottom Roll

Roll Shifting
± 

Roll Shifting
± 

Hydraulic 
Control System

Hydraulic 
Control System

Position 
Transducer

Position 
Transducer
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You can find the data sheet at www.sms-group.com/oilbearing in the download area.
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Bushing alternatives

Hydrodynamic bushings

The bearing bushing arranged in the bearing chock accom-
modates the bearing journal formed by the roll neck and
the neck sleeve. The rotation of the bearing journal in the
bearing bushing generates a hydro-dynamic pressure field
which transmits the rolling forces to the bearing bushing,
the chock and finally to the mill housing. For this function,
the bearing bushing body is coated with bearing metal with
a high tin content. To fulfill today's demands for sufficient
compressive strength, high thermal conductivity, embed-
ding and emergency running ability, suitable bearing metals
are available for all applications. Efficient processes and
modern manufacturing methods such as plasma soldering
guarantee good and uniform quality. 

Advantages of plasma soldering:
Uniform and very fine microstructure for high compres-
sive strength 
Uniform quality due to high reproducibility of the process
parameters 
Environment-friendliness due to saving on resources 
Consistently thin layer even after repeated repairs
Easy change of Babbitt grade

14

Machining of a bearing bushing.Plasma soldering of bearing metal. Finishing touches.

Hydrodynamic bushings with hydrostatic 
support

Hydrostatics are used in oil film bearings when sustained
operation under high load at very low speed is required, 
or when the mill is required to start under load after long
stops (see also typical bearing operating range on page 7).

Advantages of hydrostatically supported bearing 
systems are:

Constant oil flow under high pressure ensures lowest
friction coefficient (0.001 to 0.003) in the bearing under
all operating conditions
The speed-related oil film thickness changes are very
small in the lower speed ranges
Reduced motor current peak during start after longer
standstill and / or emergency stops
Minimization of roll sticking, thus lower operational cost
for backup-roll changing and regrinding
Avoiding of boundary lubrication and thus less preven-
tive maintenance resulting in lower operating costs
Compensation of sleeve-to-bushing misalignment
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Compensation of sleeve-to-bushing 
misalignment by 2-pad hydrostatic bushing 

Under mill conditions where the alignment of the sleeve
inside the bushing is disturbed, the hydrostatic support
acts to correct the misalignment. Under misaligned con -
ditions as shown in the figure on the left, flow out of the
right-hand pad tends to increase because of increased
clearance due to sleeve tilting within the bushing. The
increased oil flow in the right pocket causes a significant
pressure drop due to the upstream restrictor nozzle. Since
the restrictors inlet pressures are equal, different pressure
drops across the restrictors result in different restrictors
outlet pressures. The higher pressure in the left hand pad

compensates the misalignment of sleeve and bushing by
exerting a correcting moment in the bearing.

X-Roll® Oil Bearing hydrostatic system

Particularly in cold mills and in mills that operate at
extremely low speeds, the hydrodynamic lubrication sys-
tem is supplemented by a hydrostatic system. A high-pres-
sure pump feeds lubricant from the bearing lubrication
system at a pressure of up to 1450 bar into the load zone
of the bearing, which ensures a functionally safe oil film
even below the minimum speed, the so-called transition
speed.

Function of 2 pad hydrostatic design. Schematic arrangement of a hydrostatic system. 
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Sealing systems

General 

Effective and long-life sealing of the oil film bearings
against leakage of lubricant and ingress of roll coolant 
is of very great importance for economic operation and
especially for reasons of environ-mental protection. 
SMS group offers custom-tailored sealing solutions for the
various types of flat rolling mills. The use of symmetrical
backup rolls with a thrust bearing and a guide bearing
guarantees long-lasting precise positioning of the rotating
and the stationary elements in the sealing system. The
selection of optimum sealing profiles and materials with
regard to wear and resistance to fluids is just as important
for successful sealing as opposite running surfaces with
low friction and many further design details.
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Constant preload sealing system (CP)
with rotating deflector ring (D)

Fields of application
Hot strip mills, Steckel mills and heavy plate mills

With this new sealing system, the new constant preload
(CP) sealing profile is installed in the chock as a stationary
element. The seal is therefore free from disturbing cen-
trifugal forces and dynamic movements, as are common
with conventional seals.

For the early and effective separation of the mixture of roll
coolant and scale, SMS group provides the long-standing
proven solution of the circular groove in conjunction with
the rotating deflector ring (D) and the shrink-fitted coolant
seal (SF).

Advantages
Effective and reliable sealing against leaking of oil
No ingress of abrasive roll coolant and scale mixture
into the bearing and into the lubrication oil system
No dynamic forces acting on the oil seal
Very low friction power for long service life of the 
sealing profiles
Long service intervals
Low-cost procurement and cost-efficient operation
Easy and quick replacement of the seals
Additional installation space for actuators due to low
overall radial height

Constant preload sealing system (CP) with deflector (D).

Circular groove
(drainage)

Chock

Bushing

Sleeve

Shrink-fitted 
coolant seal (SF)

Deflector ring (D)

Constant preload 
lip-seal (CP)
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High-performance neck seal (HN) with
deflector ring (D) for upgrades 

Fields of application
Modernization of hot strip mills, Steckel mills and cold
rolling mills

This sealing system was developed for the modernization
of outdated sealing systems with so-called neck seals. 
The design of the water-side part of the sealing system
corresponds to that of the CPD system preferrably includ-
ing a deflector ring, as described on page 16. Depending
on the requirement, use is made of various coolant sealing
profiles.

The new high-performance neck seal (HN) can be replaced
one-to-one with conventional neck seals. The installation
space between neck sleeve, backup roll and chock
remains as before. The newly developed supporting geom-
etry and a new manufacturing process guarantee perfect
dimensional accuracy of the neck seal, and improve the
dimensional and form stability many times over in compar-
ison with conventional neck seals. The sealing lips are of
very robust design and rated for a long service life.

Advantages
More reliable prevention of oil leaks compared with 
conventional neck seals ensures significant oil savings
No ingress of abrasive roll coolant and scale mixture
into the bearing and into the lubrication oil system
Low friction power for long service life of the sealing
profiles
Mounting safety as the sealing lips do not fold 
Long service intervals
Low operating costs
Easy and quick replacement of the seals
Replacement one-to-one with conventional neck seals

High-performance neck seal (HN) system with deflector ring (D). Lip seal with labyrinth (LL) sealing system.

Sealing system with lip seal and labyrinth (LL)
for cold rolling mills with wet or dry operation

Fields of application
Cold rolling mills and skin pass mills

SMS group has developed the sealing system with lip seal
and labyrinth - “LL Sealing System” for short - to meet the
special requirements in cold rolling mills and skin pass
mills running at high circumferential speeds. Precisely
designed and previously tested radial shaft sealing rings
are in static contact with the bearing chocks. In conjunc-
tion with the specially treated opposite running surface,
they provide perfect sealing against a possible leaking of
oil and achieve a particularly long service life. 

A non-wearing labyrinth system effectively prevents the
ingress of roll coolant and dirt particles. This innovative
system is suited for wet as well as for dry rolling operation
of a mill stand. The LL sealing system has been used for
more than 15 years and has operated to the fullest satis-
faction of our customers.

Advantages
Seal is free from negative centrifugal forces and
dynamic movements
Very effective with long service life even at very high
speeds
Suitable for wet and dry rolling without the need for 
seal adaption
Non-wearing sealing against roll coolant
Low friction power
Wear-resistant and resistant to oil and roll coolant 
Low operating costs
Long service intervals

Circular groove
(drainage)

Shrink-fitted 
coolant seal (SF)

Deflector ring (D)

High-performance
neck seal (HN)

Circular groove
(drainage)

Labyrinth (L)

Deflector ring (D)

Lip seals (L)

Chock

Bushing

Sleeve

Chock

Bushing

Sleeve
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Locking system alternatives

Hydraulic bayonet mount (HB) 
for highest comfort   

Fields of application
Heavy plate mills, Steckel mills and roughing mill stands
in hot strip mills 

The hydraulic bayonet mount (HB) was already revolution-
izing the changing and locking of the backup roll bearings
more than 40 years ago. Due to the bayonet design, the
bearings can be changed comfortably and safely.

The HB cylinder integrated into the individual bearing
always ensures an even mounting force and thus ensures
a good run-out of the rolls. For all one and two-stand
rolling mills as well as large mill stands in hot strip mills
and heavy plate mills, the HB mount is a very economical
and robust solution.

18

HB mount with hydraulic power unit. 

When the chock is dismantled from the roll, the entire HB
unit remains in the bearing assembly. For the re-mounting,
the chock is first fitted onto the roll neck and locked with
the bayonet. The hydraulic pressure is applied to the
mounting port. 

After the locknut has been tightened and secured by form
closure, the bearing is securely mounted on the roll neck
for a long operating time. The HB cylinder is depressurized
during this time. The dismantling of the bearings is just as
comfortable in the reverse order.

Advantages
Safe and comfortable assembly and disassembly
HB mount is integrated into each bearing
Uniform mounting force for optimum true-run of roll
Mechanical locking by means of form-fitting
High productivity
HB mount is compatible with “Grinding the backup 
rolls in their bearings”
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External hydraulic mount (EM)
for a high cost-effectiveness

Fields of application
Hot strip mills and tandem cold mills 

The external hydraulic mount (EM) is a mobile and cost-
effective way of achieving hydraulic mounting. This system
separates the hydraulic mounting components from the
mechanical locking components so that only one single
set of hydraulic cylinder - the EM tool - is needed. The EM
tool, which provides both the mounting and dismounting
function, is moved from chock to chock as bearings are
mounted or dismounted. 

The EM tool is fixed to the bearing by means of an inner
bayonet and to the bearing by means of an outer bayonet.

The EM tool preferably hangs in a gantry type crane in the mounting area. EM tool.

The mechanical components such as the threaded ring
and the lock nut remain in the bearing and are locked to
the roll by a bayonet. After positioning the EM tool, the
cylinder is pressurized for the pull-on process. Subse-
quently the lock nut is tightened.

When the hydraulic pressure has been relieved, the EM
tool is taken off the roll. A locking segment is then
inserted.

The EM tool is also provided for bearing demounting,
which in principle takes place in the reverse order.

The EM tool offers the same performance benefits as 
the hydraulic bayonet mount (HB) described on page 18.
Depending on the choice of different bearing sizes, one or
two EM tools only are needed, for example for a hot strip
mill. Thus the investment costs are significantly lower in
the case of multi-stand rolling mills. 

The mechanical locking components in the bearing permit
a shorter roll end than the traditional hydraulic mount
design.

Advantages
Uniform and reproducible mounting force for good 
true running
Hydraulic components only inside the EM tool, not
inside the bearings
Low investment and operating costs
Mechanical locking by means of form-fitting
The external hydraulic mount is compatible with
“Grinding the backup rolls in their bearings”
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Hydraulic mount with locking arms (HL)
for improved handling and more safety 

With the mechanical locking systems of the earlier
design, the bearings are often mounted either too tightly
or loosely. This leads to high wear on the roll necks and
the bearing components causing the roll to run out of
true. The bearings must therefore be tightened again
before grinding the rolls. This is inconvenient due to the
old systems and causes high setup costs.

If a holistic revamp of the bearing system, as described
on page 22, is not desired, the hydraulic mount with
locking arms (HL) is an advantageous retrofit. The HL
construction is designed in such a way that the existing
backup roll end with the quick-change mount (QC) does
not have to be changed in most cases.

Fields of application
Replacement of mechanical QC locking system

Advantages
Improved work safety due to elimination of wire
rope/crane procedure
Easy and accurate hydraulic mounting 
Uniform and reproducible mounting force for optimal
true running of roll
The fastening system HL is compatible with 
“Grinding the backup rolls in bearings”
Existing backup roll can be used further in most
cases

Locking system alternatives
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Clearance-free locking system (CF)
for highest reliability and  accuracy 

Many customers have already gone over to regrinding 
the backup rolls while they are supported in their oil film
bearings. The complete roll with chocks is mounted in 
the grinding machine. We speak of “grinding in bearings“.
The bearing remain connected to the roll neck over a 
large number of rolling campaigns. The costs previously
incurred for the frequent changing of the bearing can 
thus be saved. The demands on the quality of component
assembly have increased in order to ensure consistently
high grinding results and reduce the setup time.

In addition to the well-known advantages of a hydraulically
assisted bearing mounting, our new clearance-free locking
system (CF) offers the additional benefit of clearance-free
locking of the bearing. All systems known to date have
been secured by means of form fitting which always had 
to accept a certain remaining clearance. The mechanical
lock nut of the clearance-free locking system is tightened
without clearance against the pressure ring and securely
held in position by the clamping pressure. By eliminating
the usual residual clearance, high true-running properties
and minimum wear can be ensured.

Fields of application
Steckel mills, hot strip mills and tandem cold mills

Advantages
Safe and precise mounting and dismounting
Mechanical locking by force closure 
Consistently uniform and clearance-free retention 
force for
- highest true running
- minimum wear
Elimination of wire rope/crane procedure
Moderate hydraulic pressure for dismounting
Highest suitability for “Grinding the backup rolls in 
their bearings“
Very high cost-effectiveness
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Integral modernization of
bearing/roll unit

Symmetrical back-up roll and bearing design
for more safety, efficiency and reliability

Older plants are in strong competition with new, modern
and efficient facilities. Plant owners wish to have a higher
productivity, quality and cost efficiency. To remain competi-
tive in the medium and long term, there is an ever greater
need for safe procedures at work and for efficient and
resource-saving processes. 
For many years, SMS group has been consistently equip-
ping new plants with symmetrical back-up roll sets. Modern
X-Roll® Oil Bearings ensure easy maintenance, reliable
service life and economical use. They are equipped with
thrust and guide bearings (TG), the new clearance-free (CF)
locking mechanism and a tailor-made sealing system.
The advantages of this integral modernization concept can
be realized in any existing plant. In pilot trials at customers'
plants that have been operating for several years, SMS
group has ascertained a potential saving of about 60% of
the operational expenditures (OPEX). As part of the pro-
curement of replacement rolls, the improved bearing/roll
concept can be integrated very economically into an exist-
ing rolling mill.

New symmetrical back-up roll and bearing concept with thrust and guide bearing (TG) and clearance-free locking (CF).

Cold and hot rolling mill operators in Europe have begun
replacing their older non-symmetrical backup rolls with
this integrated conversion.

Advantages of an integrated revamp

A hydraulic system replaces the unsafe wire rope/crane
mounting procedure
Due to the new “clearance-free” (CF) mounting system,
the bearings are fitted clearance-free with the roll necks
and are thus optimally prepared for long-term operation
Robust and durable roll neck end with improved size and
shape factor
Re-design of entire thrust bearing block with
- reduced number of components,
- less wear due to less contact surfaces and
- lower spare part costs
The backup roll weight is now well balanced
Backup roll with thrust and guide bearing (TG) keep the
floating chock perfectly centred at all times:
- Spreader bars are eliminated
- The new tailor-made sealing system can work 
undisturbed

- The seals achieve a long service life
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Sleeve with short keys (XK)
for more bearing load and equal strip thickness 

In older rolling mills, oil film bearings with a long keyway
between roll neck and sleeve are still frequently in use. If
an improved accuracy of the strip thickness or also more
bearing load is required, the bearings can be upgraded
simply by exchanging the conventional sleeves. The new
XK sleeves are equipped with two short keys which do 
not impair the hydrodynamic pressure field in the bearing,
as can be seen in the illustration further below. In every
rotating position of the bearing, the oil film is always 
stable and an additional bearing load reserve of 18% can
be used. Two short keyways are milled into the existing
backup roll necks. Subsequently, the worn roll necks are
ground to size and shape before they are fitted with the
rebuilt bearings. 

It is particularly cost-effective to carry out this moderniza-
tion step-by-step from mill stand to mill stand or as part of
spare parts procurement.

Deviation of the strip gauge is less than +/- 1 micron. 6-stand tinplate mill,
ThyssenKrupp Rasselstein GmbH, Germany, after modernization.

The impairment of the hydrodynamic pressure field is eliminated by the installation of XK sleeves. 

Devia-

Strip Thickness 0,255 mm

Deviation < ± 1 µm
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Roll and chock assembly

The backup roll bearings accommodate high rolling forces
in a rolling mill stand. Depending on the size of the load,
the backup roll bends more or less. During the design of
the mill stand, care must be taken that the bearing assem-
blies can always follow the bending line by means of a tilt-
ing movement. Due to this degree of freedom, the sliding
surfaces in the oil film bearing are always aligned parallel.

To compensate for the maximum deflection, a pivoting
angle of ± α° must be taken into account. The distance
from bearing center to bearing center is tolerable with 
+/- X mm.

Bearing size    α            X
9 – 28          0.13 °    1.0 mm

30 – 60          0.13 °    1.5 mm
64 -  82          0.13 °    2.0 mm
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Lubrication system

X-Roll® Oil Bearing lubrication system 

Lubricating oils1) for the operational lubrication of bearing
assemblies primarily fulfill the task of reliably separating
the sliding surfaces of bearing elements. They also serve
as a heat transfer medium inside the system.

Furthermore, lubricating oils have secondary functions,
such as for example the protection of machine compo-
nents against corrosion, the removal and separation of
water, air and dirt particles, and the resistance to oxida-
tion.

Maximum reliability in operation is always the top priority.
A properly designed and installed modern lubrication sys-
tem will run for many years with minimum maintenance.

Experience in the steel industry has shown that oil film bear-
ings are particularly reliable. They use the high load capacity
and low friction characteristics of a low pressure elasto-
hydrodynamically generated oil film. Due to the comparably
small specific stresses acting on the bearing materials, oil
film bearings make very moderate demands on the lubricat-
ing oils.

The most recent developments in bearing technology, as well
as in the field of lubricating oils, have lead to a clear reduc-
tion in the total investment and operating cost for the oil film
bearings and for the associated lubricating oil system.

As a part of the bearing proposal, we will provide you with all
the essential data for the oil film bearing lubrication system.

Schematic diagram of a
bearing  lubrication system
as 1-tank system.

1) You can find the lubricant specification on www.sms-group.com/oilbearing in the download area.
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Roll and bearing shop

Grinding of backup rolls supported in their oil
film bearings.

The radial true running of the rolls greatly influences the
thickness accuracy of the strip in the longitudinal direc-
tion. Backup rolls must be re-ground frequently in order to
be able to also ensure constant strip thickness accuracy.
In order to reduce the workload and achieve high working
safety, it is nowadays common to leave the roll in its own
bearings for grinding.

X-Roll® Oil Bearings are particularly suitable for this grind-
ing method. Above all, the new symmetrical roll bearing
concept with the clearance-free (CF) locking system (as
described on page 22) is optimally tailored to the maxi-
mum benefit of this grinding process. By changing over to
the new concept, older rolling mills are perfectly prepared
for “Grinding in bearings” and achieve the same advan-
tages and savings as the modern greenfield plants.

26

General view of a roll and bearing shop.

Grinding of backup roll supported in its own bearings.



X-Roll® Oil Bearing service
and training

Technical support in roll and bearing shop

While rolling mill operation is going on, the roll and bearing
sets are machined and prepared in the roll and bearing
shop. High-quality and high-performance mill components
such as oil film bearings are of crucial importance to fulfill
the rising quality demands.

The SMS group Service Team is at your disposal worldwide,
offering rapid, uncomplicated and flexible support in advice
on solving your subjects.

In close cooperation with your team in the roll and bearing
shop, but also with your maintenance team, the X-Roll® Oil
Bearing specialist analyses the problem areas and initiates
corrective actions for their elimination.

X-Roll® Oil Bearing service in detail:
Technical assistance
Damage analysis
Troubleshooting of the entire oil bearing system
Training of your personnel in theory and practice
Inspection support
Consultation on upgrades to the latest bearing 
technology 
Supervision of the installation & commissioning 
of bearings and hydrostatic systems

Spare parts
SMS group supplies first-class spare parts for X-Roll® Oil
Bearings and all other brands that guarantee efficient plant
operation.

Determination of your specific spare parts requirements
Rapid delivery of spare parts in OEM quality for all
brands of oil film bearing
Framework contracts on spare parts supply and stock-
keeping
Consideration of technical innovations and improve-
ments
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Classroom training.

Assistance in preventive maintenance.

Repairs
Also integrated into our services are expert repairs to the
main bearing components:

All types of roll neck sleeve
All types of bearing bushing
Reconditioning and retro-fitting of the chocks

It often makes sense to combine necessary repairs with
technical improvements to components.
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Competence in manufacturing
for precision and reliability

The components of a rolling mill that determine quality
include the bearing housings for the work, intermediate
and backup rolls together with the bearings themselves.
This is where our focus on the technical demands of these
complex components forms the basis for regular invest-
ments in our workshop. Special machines give each com-
ponent the right finish. 

We optimize all the production processes for the compo-
nents – not only drilling, turning and milling but also less
common machining steps such as Babbitt lining. Special
equipment for simultaneously machining various sides 
of a component, the combination of several machining
methods on one unit and the integration of measuring 
systems into machining facilities are the accepted norm 
at SMS group. Added to that are features that ensure
cost- effective manufacturing, such as our flexible manu-
facturing system with three linked machines for drilling
and cutting as well as various turning machines with auto-
mated tool-change and grinding devices for turning and
grinding the rotationally symmetrical bearing parts.

Simultaneous grinding of the outer and inner sides of neck
sleeves to a mirror-finish is performed at top precision, as
shown on page 29.

Regrinding of a chock bore.Bearing components for a heavy plate mill almost being
finished.

Turning of a major bushing.

Certification for quality, work safety and environmental protection.
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Grinding of tapered neck sleeves. Wall thickness accuracy of less than 2.5 µm ensures that the backup roll runs true.

Wall thickness accuracy over the entire circumference.Lubricant grooves
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Rolling mill type Mills
Heavy plate and Roughing mills 53
Hot strip finishing and Steckel mills 50
CSP® mills 26
Cold rolling mills 55
Skin pass mills 17
Skin pass mills with CVC® shifting in oil film bearings 5
Foil mills 15
Total 221

Bearing features New mills Upgrades
XX thin-walled sleeve bearings 37 8
Keyless (XL) / short-key (XK) sleeves 70 72
XN / XS bearings 3 1
Sealing systems with deflector ring 20 20

References
X-Roll® Oil Bearing installations 
from 1980 to 2016
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Recent select reference list by customer
Customer Country Mill type                 Mill builder
P.T. Krakatau Steel Indonesia HSM                          SMS
Big River Steel USA CSP®                          SMS
ArcelorMittal Gent (Upgrade) Belgium HSM                          SMS
EPSSN Venezuela Plate                           SMS
EPSSN Venezuela Steckel                         SMS
Formosa Ha Tinh Steel Vietnam HSM                       M-H MM
ArcelorMittal Gent (Upgrade) Belgium TCM                           SMS
Voestalpine Stahl Austria Plate                         BUMA
Acroni Slovenia Plate                           SMS
TKS Europe,  Bochum (Upgrade) Germany HSM                          SMS
Voestalpine Stahl (Upgrade) Austria TCM                            VAI
Posco Gwangyang South Korea Plate                          SMS
Hyundai Steel South Korea Plate                          SMS
ArcelorMittal / NS Calvert USA HSM                         SMS
Colakoglu Metalurji Turkey HSM                         SMS
MMK, Magnitogorsk Russia HSM                        NKMZ
OMK Vyksa Steel Russia Plate                          SMS
Baoshan Iron & Steel China Plate                          SMS
Minmetals Yingkou China Plate                          SMS
Severstal Cherepovets (Upgrade) Russia HSM                      Uralmash
AM Eisenhüttenstadt (Upgrade) Germany TCM                      Uralmash
Voestalpine Stahl Austria HSM                        BUMA
Severcorr, USA USA CSP®                         SMS
TKS Europe, Beeckerwerth (Upgrade) Germany HSM                         SMS
Voestalpine Stahl Austria TCM                          VAI
Maanshan Iron & Steel China HSM                         SMS
Severstal Cherepovets (Upgrade) Russia TCM                      Uralmash
Aperam Stainless Gueugnon France SPM                          BWG
Avesta Polarit Stainless Finland HSM                         SMS
Salzgitter Flachstahl Germany SPM                           VAI
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SMS group GmbH
Business Unit Technical Service
Oil Film Bearings

Wiesenstrasse 30
57271 Hilchenbach, Germany
Phone: +49 2733 29-2043
Fax: +49 2733 29-2424
E-mail: oilbearing@sms-group.com
Internet: www.sms-group.com/oilbearing

“The information provided in this brochure contains a general description of the performance characteristics of the products concerned. The actual products may not always have these
characteristics as described and, in particular, these may change as a result of further developments of the products. The provision of this information is not intended to have and will not
have legal effect. An obligation to deliver products having particular characteristics shall only exist if expressly agreed in the terms of the contract.”


