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PRODUCT CONCEPT

Modern steel and non ferrous mills require top pedormance rom (e poweer

transmission equipment with higher loads and speeds being needed.

Fgllng mill spindle couplings are components of wital importance, with regard to

prochuctiity oibpectivies and high quality standard of the end product.

Gear spindle coupling réquirements:

* Hightorque capacity under miremum space condiian.

® Swtability to endure high istantanecus peak loads, duee to torque amplication,
created by material entering or any disturbance during rolling process,

¥ Suwtability to transmit the max torque with angular misalignement of 3”and over,

MAMA gear spindles meet today's exdreme operating requirements for high

mitsalignment ard torgue by means of the following features:

Gear tooth profile, designed for each application, obtains a masirum area

cortact with rrurnermam backlash and stress concentration,

¥ Selectian of material. heat treatment and surface hardening ensure the MAIRA,
gear spindle will endure combaned compressive, bending and shear stresses.

* Surface finish precision of the gear 1oath improve the load detribution and
increase the waorking surface.

* Special sealing set avoids leakage of lubricant and contamination maintaining the
lube film, essentsal for a long tooth life.

* Precise manufacterng and exact balancing assure optimum life and
performance, for high speed operations.
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MAIN COMPOMENT LIST
FOLAEE [ Coma Code BAR
FLAT WEAR KEY [ Coma. Code BFA
THAUSTPLATE  [Como Code BAN)
CEAR HUR [ Comz Code BES
S_EEWE ALIGNIMG DEVICE | Come. Cane BK

EAINGSETONHUB  [Como Cooe B
EXTEANAL HUB RETAINER | Come, Cade BHB
INTERNAL HUB RETAINER, | Comg. Cose BHO

(INTERMEDIATE SHAFT | Comp Cade BDA|
LONGSPUNESHATT  Comp. Code BEA |
THRLAT BUTTON " Comp Cose 8] |
[INTERMEDNATE SLEEVE  Comsg, Code BCA|
[PINBOMN SLEEVE Comp Coce BAB |
[SEALING SET OM SHAFT | Comp Coce B |
[LOMG SPUME GEARHLIB  Comng. Code BEC |
|SPRIMG LOWDED UNIT _ Comp. Code BL |
| COvER Commp. Coce BH |
[CENTERING BUSHING Coev. Code BH |
[SEAL FETANER Comp. Code B]_|
[FLOATINGRIMG | Comp Coce B] |
[ SEAL Coevp Cose 01|
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GEAR TOOTH SHAPE & DESIGN

CROWNED FLANKS Crowned Hale

bo maoreee e gear spinde penigemances. the pear toolh oessign musl be
aptimized, a2 cording tothe folioweng parameters:

* M anggle Gl mrkah voiurde s kad)

"F"'Iu.-uﬁlll'l.:l'l g ||:I'|'I:-I.I:I|.l change]

* Maw operating torgue

-Ptdlwt'dlllffir\ib'?

= Twpe ol drvve [ radrectional or revereble)

Tk Faas beath Runes cromereed Tlanes. This presents gear toath end loading, reduces
contact siress and increases the contact anea. _ )
Th eyl OF Wark SFomy, Dased o The MEsmum angle of msaipniment (ueaaly at
rodl change], & opbmized 1o obtain the mirimum Backissh, ung Ipedahfed
COMpUET IORTETS. WEr lcatemm by 3-03 rncdedr g system and Finrie Ebsments
Akt

CROWNED TIF

The tips of the jeeth are crormed with a radius ecual to the one of the matng
nierral gear
The crorened gaternal tip which & in contact with the root of the -'II-L"":.:'_FEJ'

tooth, assures an accurse radisl ploting, with CorDEInG E-::-"y?"l?l-’{'fll"lc'i' or
Ihe permuts rammwm dameirsl cesance, which, Oy physicaly cenbenng the -
riemal g exbernal gear teeth, assures good dynavel Balvsce characterstics - Crowned T'E' Charrfer AT T'F'Hﬂ:h-ﬁ
wnder #@l ksads, speed, amd resalipnimsnt DO g g H FIH i
; |

CROWNED CHAMFER ' |

Fazes of the exiermal teeth adjacent bo the bps are chamilered by sudable culling

- " .y
Lo 10 Bhimemals anhErgrende wanh the inbernal teeth root Mlleks. L "'\-.\:. g T N '\-5.]\ o o
AL the same time this assures the otal contsct of the pasr 1001k Sanks. and perials i ,‘; Y A “‘“‘
R "
Irisiadlcir 4o fie Hh{-_n s - e L____ e ’

Algo the imternal pear tp is chamlered o avoid dangerous vibrations during teeth

i
mossEment G@\Tﬁj FI.EJ'I'i I k=
Straight Fernale

Max Angle of Meabgnment
Contact Uinder Load Condition

Min Backlash

h
125

Max Angle of Misalgnment
Contact Roll Change Condibion
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SMISSIONE

GEAR TOOTH MATERIALS 8 HEAT TREATMENTS

Any pear spindle coupling component, aperating for the
torgue transmisson, is manufzctured from speaial alloy steel
and is Fvrad treated

Ihe selechon of a proper combination of steel and heat
treatment, depending on the strasang level and the required
aperating life, can be:

TUME A - X38CrMo V51 SGNG

Typee XIBCrMo V31 alloy tool steel core hardered and
tempered with final heavy duty nitriding cycle

Susrface hardress > 1100 [Hv]

Gear teeth ground before and after nitriding

- B~ 18NIiCrMo5 CHG

Type 1BMICMoS alloy steel case hardened and tempered
Surface hardness = 62 5[Hv]
ear teeth ground after case hardening and tempering

= € - 31CrMo12 SGN

Type 31CrHMa12 alloy stesd hardensd and ternpered and
special gas nitriding cycle for high depth

Surface hardness = 750 [Hv]

O request: gear teeth ground after gas nitriding

LD - 32CrMo8 NGN

Type 42CrHod alloy steel hardened and tempered and
ncermnal gas nitriding cyche for standard depth
Surface hardness > 530 [Hvy]

[YPEE - 92CrMof IHT

Type 43 CrHMod alloy steel hardened and tempered and full
contour inducticn hardening
Surface hardress = 550 [Hv]

_ Load Shock | Working | Mo Load | Operating | Operating
Maternal | Ivtensty | Intensiy Angle Angle Speed | Temperature
Tpe  [CTHIR VL MIRVIL[M HIVI LM AV LT MIH VLM HV

A . . ® . . D
B ® . . . ] )

C . | e [ |® || (@ .
D (e e | le | e 0 °
E |e ® . . ® ®

- L = Light : M = Medum : H = Heavy : ¥ = Very heavy
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MILL SPINDLE SIZE SELECTION

After a pre-selection made on the basis of the required design and the available space {min. roll diameter). check
that the final selechion complies with the following conditions (A, B & O

With SGNG & CHG materials, spindle heads type C & G must be employed instead of A & E types.

Spindle heads type H, |. K & L, have to be selected and designed by our technical departrment.

A) RATED TOROUE CHECK
Tha rated terues, Tk & T in TAB.04 & 05, cormespond 1o the torques 1o be TAB.O1 - SERVICE FACTOR - K1

Eransmatied by the pear clemnens Based on load anghe = 1,5 & servce factor F
e Steel Mil Typs FE'[%‘

A1) CHECK THE PRELIMIMARY SELECTION by comparing the rabing Eouipren N
torque revised according 1o the proper lecans wilh the conlinuos mgm L] 1 ;£ - é ; =
torque requied alEw mas hoad argle. "t . bl = .

. _ One Way Hot Ml . LT

iTe !:Ef.uﬁ.r..! rd| Td::ul:inralh;; il s Reversing Hot Mil 100+ 150
T[] = S Brmue. ... TOE D405 TAB.0OZ - MISALIGNMENT FACTOR - Kz
Td  [EMm] = max contirwous torges ko each spandls Materialy

el pervir w cas of Tean Dvive or 800G of
M W] = MHHOF EAeT whih thi prean Boe @ oestalled A B c [' E_
fi [AAM] = Duse spardle speed Load Angle Factc
Mo [®%] = continuois motor ower oad,, dex, 70+ 1359 O Kz
Kt C T T — 1 T
KX musabgremnent fagharn . ..o, e, TRBD2 "3 | .18 | 1.2 | |4 | 154 | | B9
s 1.0 for uridirectional drive raf .15 1.3 1.33 |44 |64

0.7 lof rewerurg dreee i) M K 1.42

A2) BESIODES. CHECK THAT IZ;;‘I .05 o | I.III 115 [ 119

|

M w K= T where @ | Trax =h n X x Pox TNF al Il""s. (.94 - D5L [ 'D'-ES 087 0.88
I— Bx xu WOOY ror 08 0Bt 0% | om 0.7
TF  [ihdm] = posk torque (S0% vald e, ..., TAB.D4.05 g b 0B | 0f | 070 Ded .72
Trra [kidm] = masmam borque for each spindle iy 07 &3 e el .67
TaF [%] = iorgue arpifcsan oo (ex 1 20+ 22056} T4 070 [T L ) [T
L) = misalignment fador.. ... .. o TARO2 =3 f—tr g =

Fo [W] = peak molor over load e 150+ 275 b LI o8 435 L

B) OPERATING SPEED AND DYNAMIC CONDITION CHECK

The mawimum sdemtied speed depends on the loed angle. Tﬁﬂ.ﬂa = EFEEI] FACTOR - Ha

In the contirsous roling mils @ & eecommended that admissible

speeds are weriled, based on real under lasd angular enisalipnment Lmdh'ﬂ‘l& fad

at mach sngle stand, [D""ﬂ H]
pem—— ] 9
i'ud'r' = T s nadie = nk ¥ K3 and ' [ 1 158
1 | — 107 | &%
radmm [AFH] = maximumadrassitbe sorcle speed 515 10
ras [BPH) = mnacspindis spiod o '3 I
k3 = pesdianoe . ....... B P T ) TAR O3 i N :

I case of application requiring angulsr msaliprengnl hagher  Than i —— Iy SE

1.5 at a ronstion speed of about 500 APM. when the sclected matenial —

for the poar elements is case hardered & tempersd (B) or nduction i I 060

hardened (F), please @k MAINA techrical cesartment o check 45 035

didrg welocity, PV factor and thesmal capaciiv. 1500 50

C] DIMENSIONAL CHECK

The max bores specfied @ (0 tabies am refsrencs vabues, srd they are Bnked to the mechanical feabures of e reabenals gsisd, g3 well i b she real torgue. Ader
SRbCTing TR Site, bavded on applcation torque and speed. check thal the minimum roll deamser i@ preater than the head outside diameter shoswn on dimernional
tables (from& e 18], Inary casecansull MAMA lechrical department for final sire seection

IFMIPOETAMNT:

I purchiser & resporeble for the spindle see and type wlecicn, aur proposal must be considered as a recommendaton only,

Smce only the purchaser knows madtly the aperdling conditions the mstallaton requires. b shall assume the resoocsibility of:
Checkng thal the selecied spindies are suiable to the appheaton mgquitsements
Werifyng thal @l documinis and drawings prepared on the bask of information receved from e perchaser sre comect and complying with
e redl reguirerents.
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MILL SPINDLE RATING TORQUES 8 SPEED

MOTE: Ths K B i 1.3
TAB.0G i vttt e Nesions ABCDEF.G
MATERIAL . A MATEAL B MATRRAL.C  MATERAL D MATERI. - E
BASE | PEAK | A BasE | PEAK [ Max BASE | PEAX | MAX BASE | PEAKE | MAX BASE | PEAK | MAX
TOAQLE | TORQLE | FED e TOROE| D TORE | TORQUE | S0 TORCLE | TORQLE | RED TORQLE | TORQUE| D
Tk TF ok Tk TF  nk Tk  TF | nk Tk | TF | ok Tk TF | nk
SIZE |[KMm] | [er] |[1/min] Khm]  [dm] | [| ] [hder] | [k | [1 ] [khem] | [den] | [1find [WNm] | [WNei] | [ |/imin]
22 || 369 | 522 | 2M5 226 | 565 | 1500 43 | 357 | 1880 100 | 250 | 1350 3| 147 | 00
I3 | a9 0m 5T 267 667 | 1510 71 | 962 | 1760 120 | 300 | 1180 £3 | 171 | B0
_g_ 1488 | 1220 2434 %0 75| 14N 86 | 485 | 6a0 130 | 335 [ 109 TS| 187 | T
5 ilﬁ EE] IH; | | Iﬂ. H'." [!E! ﬂ E!E i'm
27 674 | |EBS | 1146 4|7 | 1042 | 1260 2 | 855 | 1470 |84 | 460 | %80 I | 17 | 700
28 | 775 1937 2009 462 | 11551180 _335 ?1? 1390 M| 5290 |18 | 295 | &l
79 845 | 2115 | 1912 S02 | 1355 | 1120 L1310 231 | 555 | BT 128 | 320 | &)
_an 915 | 2287  |1BIO 541 | 1357 | 1060 345 aﬁl | 1240 379 | 597 | BX 139 | 347 | %0
32 | i206 3015 708 750 [ 187710000 474 | 1IBS [ 1P 335 | 837 | 7ED 197 | 49] | 540
39 ]380 3450 | 1620 B26 | 2085 | 540 2% | 1322 | 1119 9| 91| M 214 | 535 | 530
36 |56 ] 30| 1518 B97 | 2042 | & 572 | 1430 | 1040 6 | 950 | 700 10 | 575 | 500
37 | 1638 4085 | |45 2425 | g4l 18 | 1545 | 990 418 | |070 | &80 14 470
a0 J285 | 571 | 1343 1402 | 3505 | ™0 8BRS 12| %A &IT | 1541 | &X0 I6e | F15 | 440
Q2 | 2620 8550 1370 1633 | 4082 | 740 1030 | 2575 | &N T30 | IER5 | 580 427 | 1067 | 419
89  |30i0 7525 | 1197 1792 | 4480 | 700 1145 | 2842 | 8M0 794 | 1585 | 540 460 | 1150 | 390
46 1174 1945 | 4867 | 60 I 7 ) 2150 | 510 499 | IM7 | 370
L E {10075 | 105 2505 | A2ed | &2 150 | 30 T 103 | 2782 | 4590 653 | 1632 | 330
S1 4610 10525 | 1007 1755 | 6887 | 590 ITe4 | 4400 | &%0 1225 | 3062 450 2011777 | 3130
53 | 5060 [13650| %9 7995 | 7487 | 560 1905 | 4762 | &50 1320 | 3300 430 ETAFET
56 1357 g0 (00 30 e bl 410 826 Q5 IS0
59 6770 | 14925 647 4010 | 10025] 500 2535 | 6367 | 580 1770 | 4435 | 390 1026 | 2565 | 280
62 |70 12300 803 4335 |10837] 470 ITe0 | 6500 | 550 1912 | 4780 370 108 | 3770 | 260
68 | 750 [15800] 75 4680 [11700] 440 2970 | 7425 | S0 M8 510 350 1187 | 297 | 150
67 B350 (21375 730 5035 | 12567 | 420 180 7950 | 500 21E5 5461 330 1268 | 3170 | 330
FO  [0980 [277450 | 486 &A480 | 16200 400 4110 10275 | 470 2835 | 7087 | 310 1642 | 4105 | 720
79 |84 [79600 | £57 990 | 17475 | 380 4475 11063 | 450 3050 | 7635 | 300 1770 | 4435 | 210
77 Lo (31955 613 7520 | 18800 | 360 4745 (11862 420 3260 | BIS0 | 280 1692 | 4730 | 200
B0 | 390 |34725 | S84 8070 (20175 | 340 5085 (12713 400 3450 | 8725 I70 2000 | 5075 | 190
TAB.OS ™ n ooliils st e | Jesigns H.JK.L
MATEREL - A MAIERIAL- B MATERIAL - G MATERIAL - D MATERAL - E
BeSE | PEAK | MAX RASE | PEAK | MAX BAGE | PEAK | MAX BAGE | PEAK  MAX BASE | PEAK - MAX
TORQRE |TORQLE | SFEED TORGLE |TORQLE | SPED) TORCAE |TORQLE | SRED TORQUE |TORQLE  SFRED TORQLE |TORQUE | SHD
TI:TFI-I: Tk | TF  nk Tk | TF  nk Tk TF nk Tk TF nk
SILE J[hw) i) | [rin] (W] | [e] | (i) (ew] (] | [ljmin]  [iee] | (W) (U] e | fetam) | i)
22 137 | 842 | 2745 a0 | 507 [ a0 125 | 312 | IR&0 & 212 1% 80 | 125 %00
33 ] 7| %7 | 2570 234 | 585 | 1510 145 | 362 | 1740 % | 47 1IB0 52 | 145 84D
mn 440 | 1102 | 1424 168 | 670 | 1420 167 | 417 | 1650 115 | 287 1110 g8 [ 170 790
5 459 | 247 | 193 _ 303 | 757 | 1340 190 | 475 | 1570 131 | 337 1050 I7 |19 | 750
27 616 | 1540 | 2146 74| 935 [ 1280 133 | 582 | 1470 15D | 400 @ 980 54 | 235 700
Z8 | 700 [i7s0 | 20 426 | 1065 | 1180 267 | 667 | 13%0 184 | 460 | S0 108 | 270 &40
29 790 | 1975 | 1912 4Eif|_|1l2l?_ll.i.ﬂ 34 | 760 | 1300 211 | 527 | 870 124 | 310 | 60
_n 899 | 7247 | |BID 1347 | | 342 | 855 | 1240 13 | 390 | A30 |37 | 342 590
J2 | 10933731 | (06 _L&iLHm A 05 1 ?H:L?]J:I__?Hﬂ_ 165 | 417 560
3q 1253 [ 3132 | 1620 _TEd 1905 | ™0 AT LS g 329 R | 40 193 | 462 | 330
I6 | 1429 3572 | 1516 BT 2177 | 8%0 547 | 1367 | 1040 379 | M7 | 700 20| 58 500
IF [ %8s 3965 | 445 4l 610 [ 1535 | 950 419 1047 | 660 M1 | 607 470
g0 6T | BT | 1343 1250 3125 | ™0 773|193 | W0 525 [ 1312 | &0 32| TED |+
Q2 | 2382|595 | 1270 I440 3800 @ 740 g95 | 237 | 870 412 [ 1530 | 580 360 | 900 | 410
80 | 2708 e7er | 1197 1649 4122 | 700 1029 | 2572 | BI0 07 [ 1767 | 540 416 | 1040 | I
Q6 |03+ Tean | e 1477 469] | #40 11793947 | 770 815 (2037 | 5i0 477 | 1%z | 3m
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SPINDLE HEAD TYPE A

Spindle head for flat products and standard angles.
Suitable for materials Type E, D and C when nat ground,

ROLL END PINION END
:_.-' A p—— I
% // = i E il
: ] S — ! ’
SRR SRR : V |
FLAT 'WEAR KEY _// | J <R r
-.':;..- +
M ] | - -4 D - :
| FRNGLOADED UNT —-— l—n-lm.rsrrw..n-rau
| i
AN i '
. i : — FLOATING RING WITH
" e DOUBLE-LIP SEAL CIN HUR
, — - B R Ll 035 0
[: J E ‘!@ﬁ [ EXTEANAL HUB RETAINER.
' R o
=—-
N 74
TAB.06 SPINDLE HEAD TYPE A ]
__ﬁ'ruﬁ:rs[n'ﬂil S A e F
—[ T — Pinice: Seeve 1
M | ME | ipl | i | Kepays S—
SIZE [M C J E D|di dz F d3 w:h
22 [om0 300 163 [95 (159 [170 1200 1177 1190
23 o085 (310 (&5 |97 [170 [18) 1210 135 |00 E%‘n%%aam . dq1—
20 1155 120 |66 |98 1161 1190 1220 (142 12101 50 x 40 1
_5 30 (335 &7 | ®W |9 | y
(325 [245 | 73 1103 | 158 [210 245 1157 (230
M0 (360 | 7S 1105 1211 |6E 240 |
% 355|270 [ 77 Lig? 1200 01235 1375 1176 1255
31 370 (385 (7% 19 235 3¢5 28 lipd s | 2 %8
gz 190 (300 [ BS 112 (248 [255 1300 1190 | 260
410 (315 | 87 (004 2t 1270 (305 1202 1250
?; A0 1330 (90 1136 (276 1285 (330 1714 1305 |75 x 50
450 1350 192 178 1200 J300 1330 1235 (30
W0 [480 1370 [104 [135 [309 [315 [365 |23 [340 %%EBECEEE
G2  [505 350 [10€ (137 |326 |330 [390 [248 (360 | 90 x &5
L 530 410 (105 140 |33 J350 1410
:3 2ad 430 1112|143 1360 1370 1430 [97¢ 1395 |
580 145 [123 1145 [373 1385 1450 (288 T4l |
51 [610 475 1126 1152 1393 [4a5 Ja7s 304 435 |0 * 75 !
500 1130 1180 [413 435 [500 [318 |40
133 (163 |43 [#45 1505 (30 [480 '
705 550 1145 (90 |457 470 550 (350 [500 |
62 [735 (570 (149 [194 [478 [4%0 | 57% 525 |10 %
B8 |75 400 [153 [198 (459|515 |&05 386 [545 NJ
—SL_Ims a0 sk 1301 10§00 Taps Tomo
JEI0 650 1169 |209 544 560 |6&0 420 |550 | PINIOM SLEEVE
70 680 (173 |21 568 - 150 « 100 KEYED BORE i
J7 (500 (710 [177 (217 550 1610 720 [460 640 | ds -
FTRFTE 750 [480 (670

=E
@
&
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SPINDLE HEAD TYPE B

Spindle head for flat products and standard angles.

Suitable for any material

-

PINION END

SBINDLEHEADTYPE B

Dimerzions [mrm]

m

195 [159 |
a7 11

ﬁwﬁg
Z

oz lm o

58 |18
® oW

Rioll Slemve

di dz F

Firion Seen

00 1435 150

300

200 (250|156
L0 (360 185

EEEEE Blo

&
=

Esis by
E
E

103 |19

M5 &M |

05 (3
10 |22
09 1235

~
=
=

MIFRF;

I
=
fadet
e

SES
3

[ S

14 |62

126 278 |
128 1250

350 | 305
170 |30 202

X5 1375 |17 |
154

_ 195

210 | %0 x 40
15
Pl
230
160
275

6 x 45

00 (355 |25
315|370 (23
130 [3%) M8

2
] =

1104 135 [308
(109 14D [343

106 137 |36

265 (335 704 [785

300 | 75 x 50
]
133
130 | %0 x &5

20 310 24
170

410 | 480 | 308

112 143 |360 |

'ﬂ!iﬂ|3
3
™
=

L
=

s == ST

1126 152 |393

450 |30 338

130 18D 1413

133 183 1433

30 (380 375

190 [460 192
(430 1500 31
475 1550|356

17

qI'IIDE 100 x 75

450 |
475 |
495 |
515

2 ST
[

}45! w
5

50
2]

1145 199 |457
£ 194 |478
1153 (198 |4%9

{169 209 1344

73 213 |568

EEEJ%EE
B2k

I

710 [177 217 |92

520 1610390
530|645
50 |&75 430

al |
370

600|705 450
620 |7

660 [ED5 510

113 465
650 |70 480

590
S10_
450

|65

710 (840|530

Bl 13 &lg

(705 180 %130

740 |E70 555 (73

350 |

1 130 x 100

INTERMEDHATE GEAR SLEEVE

FLOATIMG RING WITH
DHOUBLEALIP SESL OM HLIS

ExTERMAL HLE RETAIMER

ROLL SLEEVE
FLAT KEYED BORE L di -
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SPINDLE HEAD TYPE C

Spindle head for flat produdts and standard
Suitable fior arry material requiring ground tooth Ranks

ROLL END PINION END

—

M
FLOMWTING FIMNGWITH
DMOAJBLE-LIP SEAL O HILE
——— EXTERMAL HUE FETAIMER
TAB.OB SPINDLE HEAD TYPE C

Dimergions[mm]
| Bl S |
e mds | e | e |

M€ J E D|did2F ds wih

A0 (200 1133 |95 |15 1IT0 | x00 127 (190

[JES (210 135 |97 |17 180 (210|135 a0 |

295 AR 126 138 (1B |10 LD |43 (300 | 50 x 40

SIZE
2
23
2
25 30 (135 (137 98 (15 oo 1530 [150 [0
2!; 325 (245 (130 (103 |18 |00 M5 157 |30
29

140 (260 [132 1105 (201|235 |260 [168 [240 |
355 [270 [134 [107 (222 |235 1375 |76 [255 & x &
170 1285 (136 100 (235 |45 s [ies :
360 [300 [138 (112 248 |255 (300 [190 [280

30 Jai0 [315 [140 114 [262 J270 1315 (200 [290 |

36 [430 [330 | 143 [126 (276 |28 1330 214 (305 | 7S x 50

37 1450 1350 [045 (128 1290 L300 1350 1325 (30

80 [480 [370 [151 (135 (309 [315 |65 (236 (340
— 82 55 |390 153 137 (326 [330 [390 (246 (380 | 90 x 45
_ B8 (530 [410 |15 (140 [343 [3%0 410 (262 (380 |

86 [s55 [430 198 14 370 1430 La7s 395 |
8B 1560 [450 [167 149 |373 [38S [450 (268 (410 | 0 = -

51 [6i0 [475 [170 152 [393 [405 |475 304 [435 | "
23 640 |500 (174 180 413 |425 (500 (318 460
S6 1670 [530 177 183 1433 [445 [525 (332 (480 |
705 1550 [168 (150 [457 1470 1550 1352 TS00 | . . o

B2 735 [s60°(192 |154 |478 [490 (575 1366 1525 |

B0 765 [550%15% 198 (499 [515 |&05 [386 [543

67 795 550*199 (201 (520 |540 [e30 (405 [570

FO  |83D |325% 217 I09 |44 [560 (660 |40 590 FINION SLEEVE
79 1865 |SH0* 206 (113 (568 |590 [£90 440 620 | 130 «100 KEYED BORE
J7 |00 [510%[230 217|592 [610 |720 460 1640 |

B0 [935 [S05°(234 (731 Lals |640 |750 (480 (670




SPINDLE HEAD TYPE D

Spindle head for fat products and standard angles.
Suitable for any material

Hl]LL EHD 2+ PINION END

-

A E A

RN

;{,ﬁ“ﬁ:g

SPRING LOADEDUNIT  CENTERING BUSHING 7

7 o
777

TAB.09

SPIMDLEHEAD TYPE D

r.".'- Pl

Dhenerdaces [rmmil

a-uu[

E 5

Hn-l."bnt
dz

Prmim

ol

F l:|3| 'th

285 1u:l| &3
300 [ 210 &5

55
7

5%
170

400

EE‘E

I35 | 150 ) 300

200

315 200 66

330 (235 67 | 9

9 |

181

| 200]
197 | 200

bt
Lo

E N

s
£k

23 176

.._EL 260 |

3 M T

03

198

150

=
v

| 184 | 350

105
|07
109

75 |
270 | 17
. 4

| £

£l

230
150
10

&2

30
14

12

4

30 85
315 &

EE

330 92 )8

114 |
136 |

3|37 | 336 | 320

L6525

195 | 260 |
0 2027

355 | 225 | 300

50 x 40

B3 x 4%

75 x50

S2EENE

335

m Y L104 |
1106 |

-HU 105 | 140

135 |
137 |

s

350 | 410 [ 262 [ 350 90 x 65

297
i

330 |
410

410 | 480

4 |

450 | 123 | 149

475 | 126 | 151

360 00 [ 430 500 |3 || W% P

450 530 | 338 | 450

475 | 555 | 354 | 475

30 | 180

8 1%
53| 199

45 190 457 | 400
| 478

I | 217
1B | 321

(156 201 |
165 | 109 |
IT3 [ 23]

500 580 | 375 | 495
K |
550 | &5 415 | 550

&0

570 | &75 | 430 570

CL

650 | 770 | 430 | 650
680 | BOS | 510 | 675
710 | EFH:I 533 05

740 | 620 | 555 1 735

05 | 450 | 550
600 T3 | 465 B0 |

3 x A

150 « 100

1BO = 1%

FINIOM 5LEEVE
KEYED BORE

OO

INTERMECHATE GEAR SLEEWE

FLCITING RING WITH
COUBLE-LIP SEAL OB HUB

CEMTERIMG BLEHNG




SPINDLE HEAD TYPE E
Spindle head for flat products and high angles.
Suitzble for materials Type E, D and C when not ground.
ROLL END PINION END
i , ’ e 11— —
74 E % Hig B
% < e ".'- ..ﬁ%ﬁ]* ; I
S ; - } '
FLAT WEAR KEY V’ : NP ‘
L 2 = , |
u[— | 4 g HL.Y,
SPRING LOADED UNIT —— ' . ' —— THRUST BUTTON
L _  FLOATING RING 'WITH
| DNOLIBLE-LIP SEAL
IR E e ST
- C J E -I WE :
£ — )
b j
//MMWMHNMR
TAB.10 SPINDLE HEAD TYPE E
i Dwenensacrg o]
| Rl Sewge Pirion Semve
x| M | e | s
SIZE chEnmd:rdjmﬂ
— FF |30 00| 83 113] 19 170 ] 200 [ 127 | 1%0 | ROLL SLEEVE
23 285 200 85 | 15[ 70 ] 160 200 [ 35| 200 FLAT KEYED BORE ., di -
2% 1795 00 86 |18 [ 180150220 142 210 50 % 40
25 V30 235 | a7 120 [zl a00 ] 2a0 s [ 20
27 325 245 9 | 17| 158 ) 210 245 | 157 | 230
2B |340 | 260 %8 130|211 |725 [ 260 | 168 | 240
29 |35 30000 133 | 22| as ] 2 | 17s | 258 & x
gl 300 [ 285 | 102 | 136|235 0 345 | 265 | 164 | 265 ]
2 |30 "l:rzl_,llz:n_lil:n 148 | 755 | 300 | 150 | 280
3 Tai0( 35112053 262 |20 315 200 | 290
36 | 430|330 [ 115] 156 276 | 785 | 330 | 214 | 305 75 x %0
37 l#0l30 17l 300 1350 [ 235 | 330
Q0 | 260 [ 370 134 ] 179 303 | 315 ms 236 | M0
0z S5 | 3%0 | 135 | 183 326 330 248 | 360 [ B0 « €5
99 | '530 |40 139 | 186 343 | 350 I-Iﬂ 261 | 380 o
—96 |55 430 14 ig0 A0 | 430 | 206 | 390
B8 ) 5A0 450 | 155 | 198 | 373 | 38S | 450 | ZRE 410 100 x 7%
_S1 |10/ 475 | 160 203 | 393 | 405 | 475 | 304 435 -
- w_sm_!_l_aa,m 413 | 425 | 500 | 318 | 460 i
56 |67 500 168 14| 433 ] 445 | 535 | 480
59 [705 550 | 1BS | 246 | 457 | 470 ] 550 | 352 | 500 130 %
B2 |75 50185 | 250 | 478 | %90 | 575 | 3es | 5i5 0 ™
g.._ﬁs,m_wa 254 | 499 | 515 | 605 | 388 [ 545
755 | 60D | 1961 255 | 5301 560 | 630 405 | 570
70 | &0 650|214 67 4 | 560 | 660 | 420 | 5%0 FIMION SLEEVE
79 ae.s_mzlﬂ 272 | 568 | 590 | 630 | 440 620 | 150 100 KEYED BORF -—d3s -
77 | 50071022 | 277 (55 (10 | 720 | 460 | 40| 0 3
B0 935 | 740 [ 236 | 382 | Glé &40 | T!r:'l' 480 6

-
N



SPINDLE HEAD TYPE F

Spindie head for flat products and high angles.
Suitable for any material.

ROLL END

PINION END

L
TAB.11
fi | i | mas | e | Kepeays
SIZE F di_w:h
22 130 | 00
&3 L 158] 210 50 x 40
29 | 165 | 225
25 1761335 ]
27 | 14| 250 |
28 | 195 | 260 63 x 45 [
- 29 02 | 275
14w 214 | 285 F
_;l! E 1225300 75 x 50
39 L3 | 330 1
36 |40zl s s8] 76| 330 390 B4 | 335
37 14901350 171061 (201350 410] 262 350| %0 x 65
1] 550 3T 134|079 3R AT 435 ) 2R | 375
02 [ss0f 350 136|083 36| 390 460 H1
B 575410 139 184 | 343 | 410 480 | 308 | 410 00 % 75
96 430! 1411 4 4 .
Q8 |35 450 158 198 373|450 530 [ 338 | 450
S1 | 665 475 16l | 202 393 | 475 555 | 356 | 475
53 | 495 500 165 (320 413 500 SA0 3:'5“95 130 x 90
56 1681 204 | 4331520 41013 |
59 | 770 ss0] 185 246 | 457 ] 550 | 645 | 415] 550
62 |E00 570 189 250 478 | 570 | 475 | 430 570
69 | 830 600[ 193|254 | 4591 600 | 705 | 4501990 | o 00
—6F e &) (601 735 4651 610
70 9|':|_|le 24| 367 M4 650 | 0 430 | 850 PO SLEEVE
L) G50 | EBO| 218 IT | 56 &80 | BOS 310 | &75 KEYED BOAE
Ir A0 [ TIOL 2| TN TI0 ) B40 530 | 05 1D x 130
B0 30| 740] 206 282 | 6160 740|870 5551 735

13



SPINDLE HEAD TYPE G

Spindle head for fiat products and high angles.
Suitable for any material requinng ground tooth flanks.

ROLL END PINION END

i ry
%% i T
4 ki %ﬁ‘mxx . g

T 3 w@

e | ///////

THRUST BUTTOM

FLOWATIMG RIMG WITH
DOUIBLE-LIF SEAL
M SHAFT

-
-

TAB.12 SPINDLE HEAD TYPE G
Chmensions [mm|

Bill Sheseve Finion Seeve
MIe | rd | M | mdx | Ksyways
J| E Il:l1|g F Elﬂ_il;h
270 1200 (123 (003 158 170 (200 127 [190 |
285 1210 (195 [105 | 170 J180 (210 135 [200 |
295 1220 [126 [118 18] [190 [230 |142 (210 | 50 x 40
10} 17 (130 1153 )2 0l
325 1245 1130 [127 1198 [210 (245 157 1230 |
340|260 [132 [130 201 J225 (240 |18 (240
358 [270 1134 [133 |32 |235 (275 (176 255 |
30 1385 1136 1136 [235 1245 265 (134|365
390 [300 1138 150 [248 J255 (300 190 |280
410 (315 [140 [153 [262 |270 1315 (302 (290
430 (330 | 143 |158 276 285 (330 (214 |305 [ 75 x 50
350 1145 |16l | rr-mkria
370 (151 [17% 309 [315 |365 236
S06 (350 [153 183 [328 |330 (390 [248 |
530|400 156 186 |343 [350 [410 [262
avs |430 1139 189 1360 |3R0 43 (27
580 1450 [1&7 198 |373 |385 |450 [288
610 [475 [170 (202 [393 405 [475 |34
640 (500 174 220 (413 [425 |500 |31
670 530 (177 34 1433 445 (525 (33
J06 (550 |188 |2 457 [470 |550 |35
1735 0192 1750 |47 450 (575|366
765 (S0 I%6 X4 499 515 |05 (386
285 SS0° 199 59 (520 {540 (630 1405
30 [SI5*| 202 (267 |544 I560 |660 |420
865 [320*1216 (271 |568 1590 |6%0
SO0 [SI0* 230 (377 (592 18I0 (T30

935 1551204 (280 1616 |64 (750 |40

e
~
m
=
L]

Bl x 45

0 x E5

B3

H 5

.

100 ® 75

.

P

<130 x 90

FEeEE

s3fe 2ulngy sls£|ﬂ s :45 AN
EE

TR

PAMIC SLE .
150 x 100 KEYED BORE Lda—J

"
|

E

—
=



SPINDLE HEAD TYPE H

Spindle head for long products. Suitable for
materiaks Type E, D and C when not ground

ROLL END
[ o
e o
e /
bl'.h_'-\. 3 ::""-\_.\,x m"‘\. i .
M
'
! SPHERICAL THRLET BLERING
| BACH SDE OF HUIB
ROLL SLERVE
/ FLATKEVED BORE L 44—«
r -fr-r-l'I'EH.H.ﬁ.LHLBFEI'NI'-«[R
A
TAB.13 SPINDLE HEAD TYPE H
[Chmersaans roen]
Fl.ulSme
ma | max | Keyemys
:! S [ M0 ™| 95 [ 138 IT-\:} 200 [ 137 | 1%0 | SHaPED BORE
3 5210 &2 ) 98 |48 )80 | 210135 E}L
20 1295 1220 85 [ 100 [ 158 ) 090 220 | 142 | 310 | 50 « 40
25 i35 | BR[04 | &8 2301150 | 320
27 25 1245 93 (008 | 17520 | 245 | 157 | 330
28 340 | 260 97 [ 102 | 186 | 225 | 260 | 158 [ 24D
29 05 | 200 ) 100 ) D05 ) 099 235 | 275 | 176 | 255 & w45
1| 370 (RS | 104 [ 019 | 200 )45 | JES | 184 | JED
EFi 3000 ) 300 | 000 034 36 ) 255 | 300 | 190 | 280
3 |40 315 [ 005178 | 3321270 [ 315 | 202 | 350
___ﬁ 430 [ 330 [ 0% | 035 | 245 ) 285 | 330 | 214 | 305 | 75 x X
ar 450 | 350 [ 133 130 | g0 ) 300 [ 350 | kril
Q0 480 | 370 | I35 148 | 285 | 315 | 385 | 336 | 340 ROLL SLEEVE
q2 305 | 390 [ 140 153 | 2851330 [ 3% 348 [ 380 | 50 x &3 KEYED BORE
G 530 | 400 [ 146 15% | 300 | 350 | 410 | 262 [ 360 |
1] 555 [ 430 | 151 064 { 323 ] 300 | 430 276 | 3% 100 x 75

15



SPINDLE HEAD TYPE J

Spindle head for long products. Suitable for
materials Type E, D and C when not ground

PINION END

Y
)

,.F_ ‘..'n. .
Eo B Y
—j/f/ﬁ/ff"'ﬁl QNN
""\-\. "1\5 '\-K.\..'i'...
", --\._ -\.“‘-...:-‘ i
| :
' - I §
N i
T I
—E———J:8 c——
FLOWTING RING WATH
SPHERICAL THRLST BLEHING
g EACH S0 OF HLJB |
Wk
r .I_Il
CENTERING BLEHING
TAB.14 ___ SPINDLE HEAD TYPE J
~Dimerses o]
Srcke|  Pirion Sesve
g | e
SIZE [M|C_J E D S|di_ weh
22 | 270 | 200 791 9% | 138 | 001175 i
23 |285 (210 82 | 98 |48 [ 200 [
g 295 [ 720 1 85 Lo L oss (200 (195 o h
310 1235 788 1104 1168 1200 1205 -t
% 325 [245 1 93 1108 175 1250 (215 © * %0
MO (260 | 97 [ 113 ) 188 | 350 | 235
29 355 290 100 [ 115 1% | 250 [ 240
370 (285 104 | 119|210 750 6 x 45 “
_E 390 (300 [ 010 | 1241216 300|260 | ™ *
39 [0 [305 05 e[ a0
— 36 (40301913524 300 285
_ﬁ 450 1350 123 [ 133 (300 | 75 x 50
460 | 370 135 | 148 | 265400 [ 315
L e moe |
B9 [530 (410 (46 | 159 | 303 400 | 355 | 90 x &5 1
896 Ts55 [430 715 [ies (33 400|370
16
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SPINDLE HEAD TYPE K

Spindie head for long products. Suitable for
matenak Type E, D and C when not ground

PINION END
b [] -_r
\‘-'-""..-"', \X\
o W i
- =T = =.|
\\ \ % |
mmsrm E
|
d | I
~— G5 F—b—J)—+—[—
FLCWATIMG RIRG WITH
COLIBLE-LIP SEAL
O HUB
,fﬁfﬂ ,.f
CEMTERIMNG ELSHING
TAB.15 SPINDLE HEAD TYPE K
__Drimeraions [mm]
Surcke | Pirver Semve
SIZE |M €| J E D S|d weh
— 72 |Im 0] 79 9 | 138 0] 15
23 |85 2000 82 % | 148 200|200
20 295 20 85 101 | 158 200] 210 50 x 40
75 300 735 [ B8 14| | 220 = rw h
27 3251451 93 108 | 175 2500 30 [
2B 1340 260 97 112|186 250 | 240 | T
9 I55 | 270 | 100 | 0I5 ) 199 | 350 ] 255 |
—31 Ll Lot 1| 2583 =% a5
%90 0300 ) 00| 0] 216 300 ] 20
39 A0 {35 005 128 232 300 250
36 |40 330] 9] 135 ] 246 300|305 75 x« 50
210 ﬂlﬁ 2313260 30030
480 | 37 I35 | 148 | 265 400 ] 340 FIRICM SLEEVE
B2  |505 |30 140 | 153 | 285 400 ] 360 | 50 x &5 KEYED BORE - l:h
o B30 | 410 145 I5'i|' a3 4000380,
96 555 (4300051 (1841323 4000395 100 x 75

17



SPINDLE HEAD TYPE L

Spindle head for long products. Suitable for
materials Type E. D and C when not ground

VERTICAL DESIGN PINION END
ZN [ ' T s M-:E
[ ) — 4 i e i—:- ] m— 1
=1 NN g i B
. . kY D SRS dM
’ ._,:' :I = L ‘ L mﬁ'l's.ﬂm:i_l |
/ s " i . s ||
| — 0
—E J SERE. " .

THROUGH DESIGN
i

CENTERING BUSHING
TAB.16 SPINDLE HEAD TYPE L
Elmmsws[rrﬁ]
Pinuon Sl
s =i | N
: SIZE (M . C J E. D S|d
\ i 23 |5 B2 | 98 ) 148 |57
‘i.\ : 29 |55 B | 100 1% |67
i } 210 | BB | (04| 168 | 77
Q o _ﬁ W] § T3 loel s (164
% ; 28 | L 97 | 2] 186 | o 195 :
\ | 29 5] S joo|ns| s F [208 EE
N , 31 ) % oslsgin 2 28
% ; 32 mi_m rz-:,m_ﬂﬂgiﬁ
¥/ | M (40| 25| ) Bl 2y
3 NS 36 430 § 15[ 135746 lm,ﬁg g
37 140 5 _ml el
B0 |60 @ 135] 148 265] |78 ¢
~ 0z 5055 140 | 153 | 285 _zgag
98 |50 IMUB 36
86 |55 151 |§+|3—B| 37

18
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SPINDLE HEAD SPECIAL DESIGNS

KNUCKLE DESIGN
SPINDLE HEAD TYPE U
|
FORCED LUBRICATION
AND COOLING DESIGN t
|
i

SPINDLE HEAD TYPE V

DISENGAGEABLE DESIGN

SPINDLE HEAD TYPE W

STROKE DESIGN

SPINDLE HEAD TYPE X

19



SPINDLE HEAD BORE DESIGNS

ROLL END PINION END




SPINDLE SHAFT DESIGNS

SPINDLE SHAFT A - Standard Type Solid Shak SPINDILE SHAFT B - Standard Type Tubular Welded Shaft { | )

_EF

SPINDILE SHAFT F - Telescopic Type Tubular Wekded Shatt { 1 )

SPNDLE SHAFT H - Shear Pin Type Tubular Welded Shaft( | )

B R

I ]l

SPIMDLE SHAFT K - Telescopic Flanged Type Tubular Wisldad Shaft { 2

1) Shafts for high torsional stifiness
2) Shafts for spindle heads type U

21
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SPECIAL SPINDLE ARRANGEMENTS

B

4 ; 'T‘i1m|1 %.- I %ji
s = s L 1
I N _ﬁlﬁ—l‘E 3 ._. | =: B

j

= 6 Telesmpr: Design
3-8-5)
Disengageable Design
13
Safety Device Design
7]
7 gﬁlstf Maintenance Design
Vertical Design

S o
i1
I__....q_. |h

B

s&ci]




e

MILL SPINDLE IDENTIFICATION

SPINDLE HEAD

B |SeePage 8
B [See Page 9
C | See Page 10
T]fﬂ:ﬂpagell

|5-EEI-‘age )
F | See Page 13
G | See Page |4
 H | See Page 15
o | See Page 16
| K| See Page |7
yhepage |8

SPINDLE HEAD SPINDLE HEAD MATERIALS® | | SPINDLE SHAFT |
SFECIAL DESIERS EFICESGE HEAT TREATEENTS pad DEFERS
1y % ill X3BCMoVS] SGNG | A~
V. 2 |BNICrMoS  CHG (B
-~ See Page |9 LB
Ll e 3] zgm p LEl3CMei2  seN (€
(X1- LY %20 0] 00t NON D
H [E] 42CMot HT  [E]
1]= F| ~ SeePagel
2] See Pages: 05 - 06 - 07 G
3] | pron Enc M.
(8] e page 20 S
5] i (K]
6/ L-
7/~

xemple of ldeatificelion | [MILL SPINDLE type|AZFB 1|[:'1|E|DZ]30]I]:

MILL SPINDLE composed by  Roll End Spindie Head, Design | A | ] |

5 e
OLE HEAD TYPE
A2

i1l]

- Roll End Bore, Design 2| - |
*Spindie Shaft. Design F
- Piion End Spindle Head, Design | B ———

- Pinion End Bore, Design 1] o
- Material & Heat Treatment | C | ——

: Spindle Sze &

- Disiance Between Shaft Ends | 2300 ———

o
- : : %, : . -
i 5 .-"'-. e . s e o 5 S R
e | e e ‘~ A 1

e kS Sy
, 1 J."L'ifhl HiLTHIT S e

SPRIDLE SAFT DESIGH SAMDILE HEAD TYFE
F B B1

AZFB1 Spinhe Arrangement

C Materal & Treatrient
Q6 — Spindle Size
2 300 — Distance Between Shait Encs -

23



ENGINEERING DATA REQUIRED

Head Office : HMHAC!FE&M B TFtﬁSMtSSIGNESpﬂ C.s0 ALESSANDRIA, 160 - 14100 ASTI - ITALY
PHONE : 0039.141.272591 - FAX : 0039.141.272595 - Email : info@maina.it

Customer ; e Frone -
Cantact Mame : Fax :
InquirgMo. . Ermail :

Mo, of Units :

Crata requered for each Stand. I data are not avalable. 1l in the boses in the table o the nexd page

Ttem] Diata Required Unit |Mote Valye
01 | Type & Nurnber of Mil Stands ]

02 | Rated Motor Power W]

03 | Motor Speed (Base / Max) - [RPM]

04 Mm%nums&ﬂmdﬁam [%] B
05 | Motor Peak Overload Rating %]

06 | Torque Ampification Factor TAF I B | |

07 | Gear Reducer Ratio [ [ .

0B | Torque Spit Ratio (6040 by default) | O

09 | Minimum Stifivess Required [<Nm/Rad]

10 | Service Factor | [ =

11 | Yield Limit Safety Factor I H |

|2 | Operating Cycle Time I Bed | |
I3 | Operating Cyche Frequency B | [sec) B

14 | Year Production I [Ton]

|5 | Shifting Mode & Size | el e e (Mo

|& | Bending Maode & Size | [mm] Yos | Mol

17 | Crossng Mode & Size | o) [ Yes—INoL]

18 | Reversing Apphcation L [ |= e Ind

19 | Vertical Application % w | Yes | Mol

30 | Max Ange Operaing (Uncer Load s I

21 | Max Angle at Rol Change (No Load) | [Deg”] | =

MNotew - Min. data required for a budget price.

_A MAL IN ]

Rell Change Meshod and Spindle Euppm Type
Ouside Diameter Limitation

Ambient Temperature ;

Presence and Type of Process Contaminant Liuids :

LR =S =




ENGINEERING DATA REQUIRED

{See our Catslog.e 170 )
Gear Couping Senes G0 - A
| oS GO-B N
Motor Couping | Prvon Cougping. | [:
e PINION
MOTOR REDUCER STAND
- z. 77 77, rrrd 77 P77
Diata rexquired fior each Stand.

ttern Data Required Dirn, | Liei Moge | \aue For Rl End & Finion End
21 | Pinion Centers Al [mm] |- Bore Diesign See Page 20,
13 | Min Work Roll Center Distance Al [mm]

24 | Max Work Roll Center Distance | A2] [mm]

15 | Distance Between Shaft Ends B! [mm]|a D3 I-—L:—* Dz
- 26 | Min Work Rall Diameter C1 [mm] | L)
27 | Max Work Rol Diameter | C2] [mm] i '—H:]“m e

28 | Finion Sha Diameter and Design D1 ] [a =<

29 | Aioll Neck Diameter and Design D2 [mm] = : ' L
30 | Pilot Diameter D3 [mm] T B

31| Min Offset of Tap W.R. Oiperating Pasiton E1[mm]

32 | Max Offset of Top W.R. Operating Positicr E2| [mm]

33 | Max Offset of Top W.R. at Rol Change E3| [mm] D: ~—L—+ Dk
34 | Min Offset of Botiom W R, Operating Positon F1] [mm] ki)
35| Max Offet of Bottom WR Operating Postion | F2|_[mm) S
36 | Roll Neck Across Flats Distance h| joml) | - _
37 | Pinion Shaft Engagement L1| [mm] | w —
38 | Roll NeckEngagernent L2| [mm] = "o ] '
39 | Piot Engegemen 3] ) il |
40 | Rol Neck Length L4 | [mm]

Micte m < Min, data required for 2 budget price
- I L

[ Intermediate Sieeve (insert Fing) Yes _INol ]
g | Intermedate Sieeve Alignment (Pinon Stand | Rol Stand) e OINelY

h [ Sleeve Migring Device | Sorng Loaded Thrust Button Yes LINol ]

i | Disengaging Design for Vertical Roll Change i Yes [ 1ol |

k | Shear Pin Device or other Overicad Protechion : ~ raOneDd

| | Preliminary MILL SPINDILE Diesign Selection :

MAIMNA Organi di Trasmissione Spé will not be responsible for ermors due to Inaccurate or mcomplete infarmation supplied.

25



CIRCULATING OIL SPINDLE ARRANGEMENT
This arrangement can solve techrical and economic problems
of lubrication, wear, heating and environmental pollution.
ROLL END FIXED TYPE

i F ¥ £ 3 £ 4 +

- = e

LAl
'-. : L}
: r [
- e T
Realization :
The device can be used either with fixed and telescopic spndles, e e i

To realize i, you must have a recirculating oil system or youw have ‘l |_ ] i

1o connect 1o the centralized lubrcation system for gearboxes ! [ T
1]
s Lt
)

(PUNRLDN (£

and pinions. I
The recirculating ol system miust be equipped with:

¥ Motor pump able to feed the regured guartity of oil at a .
pressure of 1.5-2 bar o :I

=t

*  Adjustrg equipment {pressuee and capacity) - —- - —
*  Devices for filtering (40-63 mecran) and coaling (40-45C)
*  Safety and alarm eguiprment. ) ll ]

The return ail has to be collected in a pinion side fixed sump, 1o
be then comeeyed in the ail fank,

The spindle feed system is wery simple and has Deited
dimengians, It & realized by a rotating distributer, receiving ol
fram the fwed feed system, and comeying it by means of pipes 1o
the two rotating heads, The ol coming from the roll head is
conecyed in the pinicon head and then transferred in the

collectian surmp.
ROLL END TELESCOPIC TYPE PIRITKN EWD
II‘ == ——F ;r-q:il
]
Advartages of forcedlubnication.

It reduces environmental pollution and maintenance costs, as it
eliminates weekly lubrication and emarcnment cleaning, while
cansiderably reducing lubricant consurnption,

The forced ibrication and cooling system assures a long toath
lifetime: and allows to reach high and concomitant angles, speed,
torque, extreme working cpcles wihich atherwise weoukd nat permit
the spindle natural cocling.

Ag a matter of fact, by continuously conveying fresh and cool il in
the meshing area, it is possible (o cool the spindles and 1o keep, an
the tooth Ranks, a coat of oil having 2 hubricant height able to avoid
any metal/metal contact.

Also the knuckle performances are improved so, by reducing
pevwer loss, YOuU Can save energy.

26




INSTALLATION, LUBRICATION, USE AND MAINTENANCE

MILL SPIMDLES
INSTALLATION. LUBRMZATHON, USE AND MAINTEMAMCE

A
f

a2

B
B.1

B.2

B3
B.4
B.5
B.G

B.7

C.2
C3

4

(|

02

STATUIS AT DELIVERY
Maina mill spindbes anve suppled, unless othervise spacfied,
fully sisermbled. Inosome cises, the prion seese |
celvened earkes, 10 al ow it ssernbly onbo the pinicn stand
in'the manufachee: workshop, Painting miust be recured n
the e,

The antxomosion probecion for nmer and interlace

sursees i usally perommed by one of the folowing wanys:

- By an ol based, transparent amber film, for indoor
storape, medium pencd, Momaly, it & not necessary 1o
rermowe before assemnbly;

- By & diry, wa based, transparent fim, for ndioor siomge.,
long penod ard for sea rarsporl. In ths case, il &
reecegsary b0 oremowve with & sobvert Defore assernbly
taking care of not demaging the seaks;

- By black MoS2 usecant lsgues fer rurnng in. which do
nntn-ﬂ'jhri'lgnhrﬂc.

Maina Mall gpandiess are supplicd unlubrnicated,

SUGGESTIONS FOR HANDLING AND STORAGE

Tor e any injury to persons oF camape (o the sprdhes.
Alwidys rarsport and slore in hanzontal position.

Employ rugped mion ropes of proper bels to 1R and
hancle. When using metallc ropes, protec any spindke
Ut 10 avoed contact.

Ahways handle inhonneetal poaban: it cits non-horzontal
hancling is requined, secure Deescopic pars.

Wehen lifting and storing, the Sewibie pares (roll and pnion
Seerves | may mowe, casing harm; keep o asledistanoe.
M any bond of Fapac to the und when fanding and
ﬂﬂ"l‘lﬂ.

Samne i A oovered, dry place and never lay directly on the
ground.

When stoning for ower s months, chadk the stahs of
unprinted parts and apphy a nesw probection film

SAFETY STANDARDS
Spindles in cperation can be: very dangerous, and the user
st proace for suilable protection deviees, according to
the kpcal applcable work salety repulations,
Handing, nstalbibon, wse and manieranoe must be
v oy cyublied personmed only,
Abways wear andior errploy Dropar ity protection when
hardling, instaling, lubricating, operating and perioerming
Frarbenance.
Dhuring operation, desgn vales (lomque, spesd, woarding
angles, DBSE etc. ) must rnenr be excoeded,

CBSERVE THE EC REGULATIONS FOR MACHIMERY.

PREPARATION FOR ASSEMBLY
The ciperatong of chack and sstermibly must be pedcamed
by quialiied personng| ony,
Before attembling, make sure the operation limin values
(M reling toroue, angles, power, speed, overloads efc.],
shram in the dirpserg. Correspond to the plant festures,
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Thesevalues must never be excecded.

Chedck that the dstance bepeesn shafl erds and ithe

assembly ioberanoe of the prcn sleeve comespond to the

eunpecied values. Make sure the fiting backiash of the gdeewe

warlhy e ol resck i includied, sotording b s dmersons, in

0,20 - 0B prvm [check that any demensaon and tolersnce

comples with the drasang).

Clear the spindle of packng and check carefully what is

cortaned init.

Chede the siate of the spindie. Should you find any

axordaticon, sk immecliabely cur iechnical department abo

T inberveriion i fake.

Bemone the seal relainer (@steners and derranle the

spindle tothree components:

1)- ROLLSLEEVE ASSEMBLY

Zy- IMNTERMEDHATE SHAFT ASSEMELY WATH SEAR
HUBS AMD SEALIMG SET

Fj- PINIKOHN SLEEVE ASSEMBLY

Mako= sure all components are undamaped, free from any

foregn maters and froen any harmil probeoson. Wile

handling the ntermediate shaft assembly, pay abiention 1o

the deeve signng device and 1o the thrust plate which

rrmghit fal dowen, as they rmay come out fromm e e of e

shaft.

Carelully clean the pinion shaft, making sure s surface is

free from any scrabchng. In cise of keyling, 4 & acviable

o aply s prease on the shaf, befiore assermobng, Apply

Lorme antisizure ligue on the key lanks and seats.

D not apply any antiseure substance in case of shrink

ficeing.

Femcre the thrust plate from the sewves (Foll and pirion

sadis], by the proper pullsr holes Il necessary, remosae e

seager Aing anclor the theust plate fasteners first 0 sorme

cscs, it B refesany 1o remove the intermediate sleeve

first.

Make swure not 1o damage, while disassernbling, the o-

ring placed bapasen the thrust plate and thi slegve,

Femove the protection fim from the deeve holes (roll and

prusn Loe ], by enmphong soheent and rags.

Do nost asmipley mstal brushes ar tools which may spaoil

thesurfsoes.

E  ASSEMBLY OF COMPONENT

E.1
E.1.1

E N2

E.n3

E.1.8
E. 148

PIMIOM SLEEVE KEVEITTED WATH UNTERFEREMCE
Prepare the skeeve belore amy other component (thnust
plabe, rrierrredabe shees, o-rng e}

Heat in il o ina fumnaoe bo obtan the expansion necessany
far Mbng onto the shalt For a mawx fitting interference
bebaman hts and shaf of 171000, it & rorrrally redquined te
heat at a temperatune of 180°C,

Fit the deswe on the shalt probrusion folleeng the asal
o green in the proged and et i cool o ambeent
temperature,  For any further ndormabon, pease see
Faina specifcation PFE 1100,

Fit true thrust plate indade the deee, by lubncating s outer
surface, and after chedking the cormed position of the o-rirg
insde tne procwe.

Apply the recormmended grease onibe desve peariesth,
Should the spinde have the imerrmediste sleeve, i has o be
fittesed insicier e slesevee, taxing care of keeping the alignment
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INSTALLATION, LUBRICATION, USE AND MAINTENANCE
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ks (hotes prust have a dameter of 3 mm and a depth of
2 ) placed on the pear teeth face,

This fitting could turm out to be difcult, due to very smal
rschirerg Wolerances. [n the case, we sugpest 10 prefest
thve e (BOPC - 100°C), by adifiusion flame,

MNEVER EMPLOY THE TORCH.

Before dong tha aperaton, dear the gear teeth of the
grease.

Apply a thok ooat of the prescnbed preste on e
nternmediale sheeve gear teeth,

SHRINK FITTED PION SLEEVE AND OQIL
FRESSLIRE REMOHAL
Piesge ask for spedific assernbly irstructions (PFB 1202)

ROLLSLEEVE

it e thrust plate maxde the rol sheeve, after dhecking the
eorrect position of the o-nirg insde the groowe. Ay thrust
plate Gsterers must be tightened by a dynamometnical
wrench, as shownin the dravang.

I case also the roll sleeve has the imtermediane skeove,
please follow the same assembly procedurne 25 descnbed
for the pinion sde (see paragraph B 1 Gard 1.7

Fit the so-cisained roll assembly omto the intermediate
shaft, keeping, here tog, the algnment marks. Make sure
the Ehrusd bufion or he sleews Mighing dence B property
fined rsade the shaft.

The sealing ses kacking mus: be rmade by holding up the aial
force of the springs (thock steorber o dheeve digning
deape). Emplay theee threaded stay rods for the axial
positioning, then wuse standand loddng screws which mist
be tightened by a dynamometrical wrench al the tomues
stabed i the drevang,  Where necessary, tie thie Incking
sorenws with 3 sheel wire.

When disazssembling the niner spring loaded unit, be very
carefll to the spring release; when re-assembling, oeep the
nitial pre-load condiions stated in the drawang, takang care
of rmaking & comed assembly of $pngs, Yascers ard Spnng
sud.  In case of Belevile washers, carefully foliow the
assernbly scheme and the total number of orngs dhawen in
the dl P (Peser rmake army mod fcaion),

Whie handling and Iong the telescopes assemblies., donot
etract the sphred gear testh, the slseve signing device and
the threl buflord, |n cse splnes should corme ol
relubricate them with the recommended grease when re-
assermiping, and pay attenbon to the angular algrement
Babenen rubs and femabe, keeping the algnenent marks.

F  ASSEMBLY IN THE PLANT

F1
F2

F3

F4

Agzamble the boior sperdbe first, then the top spindie,
ke sure the thiust bution & fifed inside the shaft on the
pimion side.

Put arwt ks the intermediate assembly with the ol head
in horzortal postion. Ft the pinicn gear end inside the
piricn sheeve aready ftted i the pinion stand. In case the
spinche has the irerredabe sleeve, it the gear ersd insce
tha seeve, already assembled inthe pinion segwe,

Whie fitting the pear testh, pay altertion 1o the xermbly
angular frarkings,

Fit thee seal refainess, paying abiention nof to tum o damags

F&
& ]

E7
F&
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F10

the seal lips (grease the siding surface). Tighten the seal
retaner lasterers at the tongues shom n the draweng by
employing adynamomaetrical woench,

The spindle, nore complstely assembled and supported by
the speredle suppart, i resdy for the roll neck fitting.

Check that the angular aligrerent of the sleesve bore fiat
war plabes complies with the roll neckones. The algnment
error must be contasired in the edersion of the lead-in
charnfers placed on the bore edpe, Check the efectenass
ﬂm}-m.ﬂ@hg;btumpputﬁﬂtmlm.

Ay check e soeuile wippart 4 progerly sdusted cn
e spincles and alloess easy and soft noll neck entry imo the
hudy bore. Adjust the kead-in speed, movemenl must neses
be too fast, as o must allow g bleed, complete grease
spradng, ard the cormed posticning of the sleeve,
Grease the lead-n chamders and the sieeve bore wals, a5
will a5 the roll neck surfaces, with H:h'ﬂgr\unu.

Insheart: ths il risches iy Bl Shmangid with great care, checking
that thesr rcesennent i constant and unifonn,

Cmnce the spindles ane installed and the spindle support i
open, fil the teeo bapds with grease. In cise of tebesoop
smrwdles, pul them, one gier the other in the minimum
exianded posiion and complete the grease fillng of the
belescopee shats,

Once thie operabon of greasng is conchided, carefully dose
eveny greass fesed and drain plug.

Check that the sprdle suppor & lolaly deergaged from
e spndies. Spandies n operation miust newer be in gontact
seith ithee speredbe sppoet (vanfy every angle condition),

G LUBRICATIOMN

LER

G1Z

iMaina erall spindies must be bricated after installation, at
ml-;hn.r-:lmmrhrgpmlinn.

GREASE PRCHED LURICATION

It i the maost common type of lubncation employed with

e sprdles. To be effecthee, eads and telescopic shafts

rrst be flled with the proper grease which has to be

rerewed quite frequentty. B omust be renewed to

compentate  agng & oodabon (very hamfd o

Librication]), Loss of ubrication capacity is influenced by high

termperatures, pressure, efec of centrifugalion, shaorption

of hurrecity and weailer, mpurities,

Lubrication of haads

- Open one of the plugs plced on the seal netliner
(preferaihy the e on the iop)and pump grease theough
one of the grease nipples placed on the spindle shalt,
close o the head. The opsrabon & compéeted when
Froase oortinucus by oomes cut of the top plug

= Close the plags. This last cperation i essential because,
e N e one plug only i rresung, the head loses. n
rotation, 2l the grease n few minuies (due to cerinfugal
foroe],

Lubrication of tedescops: shalt

Telescome shafis must be wbricated in the minimum

exferded position, completedy flling with greass ther back

chamber. To ket the greass in, open the plug placed on the

tey amd purng the grease throwgh a prease nipple placed on

the bottormn. The operaton is completed when grese

continuoushy cormes cut of the top plug make sure that the
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INSTALLATION, LUBRICATION, USE AND MAINTENANCE
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shafts are complebely flled with groace, |
Recommended grease technical features

The techrical features here ksted are recorrrmended for
rcrrrial duties (lomgue, speed and angles): However, please
fiallorw thie instructions shown in the drassing of the spindle;
for any further explanation please ask cur techneal
departrrsnt,

LG Grade T+

Theckerwer Fthvurm foormplex hum
Grade of penebabon N0+ S
Flash paint 170 + 2807
ol mireral fsyrhetic
il vasocrsity 21 40°C BOO + 18005
Ol wscosityat 100°C 45 + 1505
Agdiwes EF

Mo52 mineral load o+ 10%

Trrken koad 26+ 95k

Wik load 500 + 800 kg
Corneson reegatee

Greaes munit be B? bpe and must contain 5-10% of
ricroniped sobd sdditves (MoSd or MoS2 + graphee); this
o supporit overloads and emengency condtions of
lubricatsan. |t must a5 dontan addfnees preventig rust
ard wear. Grege must be water repellent Type and have a
Fughs e huesann, waner must be lower than 0,2%. For high
rotation spoet, preass mist aso be contrifugation resistar
(high soeed lactor dxn).

n EF grease (recenty modfed for problems of
enronmentl pollution),  check that. for lack of lesd and
chiorne, the new EP compourck are as sfedve 5 the
arencLs ones, and donot aitack sheel, 1hus Bding wear,
Grease kibricaton invervals
- Sartup After some hours of
operation, labrcate  again
(headds only) adding presse,
NECESSANY.

For the first month of
cperabion, wbmcale every
three days.

Afer the frsl omoth o
operation, lubnobe ey
ek,

st be lubricited every 24
moriths, depending on the
shifing (dynamic or static
shifting and on the frequency
of g use

havng eflectee seals and
operation  iemperatures o
T0-90°C, meed 1o be
relubreated 0 that thi
grease N the gear iooth
chamber ® fuly renssed
every  150-TED howrs of
Ao,

- Migdle sime mil sprdles,

UL FACKED LB RMATION
T types of lubncation can be employed only with a proper

GIt

Giz

Gy

G4

ubricataon and before irstalation, check that every plug and
every seal refaines is closed. Rling must be made folloewsng
#l procedures and lowvels or quantiies shoam i the
msernbly drowing andior i the dpase pan adertfcation
tdraanrs,

Technical features required for lubricating ail

150 grache of viscosity at 400C =1 A C51
“Wisoosity at 100°C == Bch
Flash poont => F27TC
Tirrdbomn EP O = 32kg
Four ball EP test {wekd kead) == G00kg

Ol rvirst b comtrifugation resistant, must be EP type and
must contan S=10% of soiid addives for emerpency
ubncation (Miofl), and addives preveriing rust and wear.
MO eartent rust be kower than 0, 2%

Gl lubrication intervals
- Starbup After some hours, chedk seal
effectrmrmss.

Lubrcate swery month or svery
two morghs, depending on seal
efectyveness, rotstion  speed,
working ternperalune, trpe of ol
empioyed

CONTINLAOLS OO LLBRMCATION

This typee ol ubricaton can be employed on preamanged
spinclies, and when there i5 a specal svsiemn of seals and ol
distribution |/ recreulation, Chl feabures [wioosey, quanity,
pressure, fitedrg) must be selectsd according to the
reequirements of the spindle ubncation a.rdrnnlng SYRIET
and the: ol distribution and condiioning cerralized syitem.
Thoe eeait cata are showm 0 the ssinche assembly draweng
and in Bz spare part wdertification dranving, C6 must be EP
type and must hawe the followsng features:

- Monrel eperation

150 grace ofviscosity 2t 40°C <> BBOCS
Wisoosity indax => D85
Flash poing = FFEAC
Tirrdessn EP O == 32k
Fear buall B pest (weeldc boad) == G00kg

Delery oil must be carchily fitered at 40-83 absolute
micron of millmeters or e, snd @ mot not sxosed the
temperabare of A5°C, Cfien check the seal stabus and the
presence of ficsw [ pressure. In case of dripping or loss in
pressune or fow rale or estesie e heating, norese ol
Pl v rrake & promplintervention, Od foenoed lbrcation
car b Lsed veith high speed rotataen, high torques and high
working anghes. Le. in case of high Tiows of drouating
poresr, i 15 necedery o ubricae and cool the spndle
heads. These sysiems can be also employed to auntomatize
lubrication. and #o standardire and brit  lubncart
EreLrEton.

SELECTION OF LUABRICANT

Selection of lubricamt st be made followsng our
irdtrechons, and must condader workng  oondibons,
emarchmental conditions, awailability and compatibelisy wath
emaorrmental protection les nloree n the country, The
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INSTALLATION, LUBRICATION, USE AND MAINTENANCE

H.1

H.2

H.2.1

type of bncant, s physical-cherrical features and the
mtervals of ibrcaten mus be defined by the lubricant
suppicr and must be submitted W owur technical

department for acoeptance,

MAINTENANCE

After irstallation and stanup, we suppest w shedule the
blowing regular chedis, to assre the spindles a proper
Cperaton i a long lik.

A TARTLIE AND BREAKNG M

Mew rrill spndles. imstalled in new plnts need the first

chiecks to be schecubed as follons:

1° chisck 12 howrs alter nstaliation

2™ check 2 days later

3" check B days later

4" check and further checes every 30 days, for the first sx

s,

ALtEnLicns

HCHEEI.'EJ'EEMMWMEMWF

D Check: the temperature of the spndle in operation: &
migt not e 35 = 40°C higher than the ambiend
temperature. Incase, check lubication,

Iy Check node ardfor ary possible wibmabon in opesation,
In case vy Powse ardior any anomalows vibmbon ane
present, nvesigaie the possible cases and prormptly
rerresdy defects.

A4} Check there s no kbrication keak cue o centrifgation or
other Pearsons, 1o wpil wesr or Break, or o grease niople.,
Plug. @ vahe break Incase, prorpithy rermedy.

HORMAL DFERATION
Aierwards, checks must be made svery 598 months or
after SO00BDB) hours of operaion, or alter serious rolling
rrill accidents. Intervals betamen Chaces must remesr st
12 manths. We suggest 1o keep a maintenance chan for
whﬂ:-r-:ie shererry:
Postion of the spindie n the plant (stand rumber, top f
bathorm)
- Ler@hdu-pemm
- Tpetr o finishad preachuact
« Tornage of production acheved
- Aetdents/ strandings ooourred
- Surveyed backiash
- Paplaced componeris
This wall erable you to estimate the sesidual le of dflenem
corrponents and decde for necessary spanes.
Artangicing
1 omploicly dismante the spindle, dean and check
carefully each companent, and in partioulsr
- Wi e ear teseth el splined pear beeth
- Sealy
Wear onrgll bore surface
- Butbons s sl shrust plabes
- Slesve sipning dewee
NPeplace ftoms whose wiar caonol gve adequate
wearrariies of lie until the folorang check
This is the rexson why # 5 advisable 10 have encugh
saares o guarantee thi conbruty of the plant running,

H.3

CMLY Mairds QRIGIMAL SPARES OF SPARES
QFFICIALLY APPROVED BY MAIMA CAMN BE
SCCEFTED:; OTHERWEEE WARREAIMTY SHALL EXFIRE,

3y Gear hubs are gightly shrinkfitted oo the shaft. This o
wehiy, incase of replacement, you may need heating them
ool 8t B0, 10 make asoembly sasier

AjBenstal the spndies folowong the el assembly
procedurss, reversing lop and bottom poston, 5o 19
detnbute wear on both tooth Aanks. B 5 acwsable o
reverse the dpndle poson no lxer than every 12
mrihs,

SPRRES

T guarantee contruity of the plant running, we sugpest 1o
P thie followserg Spares o sodk:

= 'l well bk and fiting acoessones

« 1 set of fifting accessones for roll ub (cermenng rmgs, flat
ke Berecsanied snd bolis)

- 2 roll and prion oomplele sets of working gear iesth
(shemms. hubs. aocessomies and bolis)

< 2 roll and prion complete sots of thiust ssermbbes
{uttors, plates, spring unigs, drve pins, aoccssories and
Eecits)

- 2 complete sets of seals (dymare awd et seals
retairers, Soating rings. 0overs, acoessores and bolis)
- Behymame rran sealk,

it & abo achisable b kess nostock one or two compleie

sparg spindies to replace darmaged spndles in case of rollng

mill acodents ! S randings.

Spare spndies are uehil to make a precautionary rotation

o the weorking spandies, ard to make detaled checks and

repairs at MAlMNA workshop,
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MILL SPINDLE COMPONENTS

; .g.-,.l

01 - FLAT WEAR KEY

02 - ROLL SLEEVE

03 - FLAT WEAR KEY FASTENERS
{4 - ROLL END THRUST PLATE
06 - O-RING

06 - THRUST PLATE FASTENERS
07 - THRUST PLATE BUTTON
06 - GEAR HUB

08 - O-RING

10 - 5zl RETAIMER

11 - DOUSLE-LIP SEAL

12 - FLOATING RING

13 - O-RING

14 - END RING

15 - END RING FASTENERS

16 - SPRING STUD

17 - SPRING LOADED LUNIT

18 - SFRING SEAT

19 - TWIORHALF LOCKING RING
) = HUE RETAIMER

71 - HUS RETAINER FASTENERS
22 - LOMG SPLIME SHAET

23 - DRING

24 - THRUST BLITTOM

15 - EMD RING FASTEMERS
28 - EMND Rk

&F - D-HING

28 - FLOAWTIRG RING

259 - DOUELE-LIF SEAL

a0 - SEAL RETAIMER

3 - DBING

I2 - INTERMEDIATE SLEEVE
0 - 0BING

34 - PINION END THRUST PLATE
35 - PINIOMN SLEEVE
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AFTER SALES AND RECONDITIONING SERVICES

MAIMA reputation, in the power transmission equipment fiskd,  SUCH A SERVICE FOR THE COSTUMER MEANS:
SO, |5 Nl oy Que 1o Their Oesmn amnd mar :.:'.I' N
S LMy, DR .|- 1 10 thdir acquired EXpenence in ser

Lrng mamicnancg nd inspecticn. For many

MAIMA, has been pronding a reconditicning serace, whose

* PECandnonng Oy wchecile ol the pear spindle couplng

ong-kagting, ance A 5 renewed al every re
CoNOIConirg oY [ Pl

SLNCOL () I ANLEnance avonls sudden Oomam- Lmes ne

SURINE Iy EXpErSnag GRS N produciacm
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