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THE GEARBOX FOR RUBBER MACHINERY

B T 48

Rubber Machinery Production Introduction
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WA SERABAREIET, L5, FA. By, HBEIE6R (1501328-1995) KL L, &H TN
AT HmEER. HRELEL. FERBERNZEZTRA. KAEEEIRIT, RS EW, hEF
WEZEEREES . BEIMR. N, SRESREEELNBREZESHNARY, SEESEHEHKE,
SEREREAE.

The main gearbox for Rubber is developed and designed on the basis of fully absorbing foreign advanced
technology, combined with the experience and characteristics of the company. It uses parallel cylindrical gear or
bevel gear for transmission, drive by the motor, and transmits the power to the working machine after reduction
by the gearbox.

Gears are all hard flank, carburized, quenched, ground. The gear quality is over class 6 (1S01328-1995).
During machining the gear, new technologies are applied, such as teeth relief, shot peening on the root, and new
type hob with stock. The gearbox is designed by 3D software and has a smooth and beautiful appearance. And the
gearbox is clean and environmentally protection with the combination of seals and mechanical seals. In addition,
intelligentized electical control and inspection system are equipped to fulfill the automatic inspection for bearing
temperature and oil pressure, all these make the machine work safety and reliability.

M F3E B
Application scopes
HINFEIRE—AE  Input revolution nl < 1800r/min
THEINEEEE  Working environmental temperature -40~+50 C
AT 2T T Be widely used in the rubber industry.
W AR5 L B R T H1%GB/T1096-2003. (e & H 21E1%GB/T1974-2003, LB TREER

~T4£GB/T1095-2003#1T-
Extension shaft end with key to GB/T1095-2003+ GB/1974-2003 and GB/T1096-2003
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Selection procedure

2. HF RS M EN 3. RI2EHEEK
A If dimension accord with
Find opposite size the requirements

1. BABHETRERS

Make Sureof designation

6. ITMiHER G 5. EEREMEEER 4, BEikAEE
Order the Satisfied Provide lubrication Choose the coupling
Products device or not or not
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GEARBOX FOR THE SINGLE SCREW EXTRUDER
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Gearbox For the Single Screw Extruder
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Single screw extruder gear box is supporting for a single or compound extruder, mainly used for rubber and
plastics industry, as a power transmission device for rubber extrusion. It also can be used as a power transmission
device for materials extrusion in other industries.
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WESHF Y54 The Duplex Extruder

=ZE5FHNiESE  The Triplex Extruder ME&SF L5454 E  The Quadruplex Extruder
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Assembly style
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GEARBOX FOR THE SINGLE SCREW EXTRUDER
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Technical parameters

WEFAETIE Item
FF | Hrh#
S | mE | memE || sEeseom) |1, kO (I s | SRR
NO. Size Tilt angle Face runout to Seam allowance Runout of the Radial dis-placement
a low-speed shaft runout to output shaft output shaft of the output shaft
01 60 0° 0.15 0.20 0.06 0.16
02 90 =30° 0), 7/ 0.20 0.06 0.16
03 120 =30° 0.15 0.20 0.06 0.16
04 150 =30° 0.20 0.24 0.08 0.20
05 200 =25° 0.20 0.24 0.08 0.20
06 250 =25° 0.25 0.28 0.10 0.25
in T . —
i r; |
| . immBksh Il . immEE A Bksh Il 6 358 2 ik 0 V. 1REM#E ELE

| . Facerunout;

Il . Low-speed shaft runout;

[l . Face seam allowance runout;

IV, Radial replacement of low-speed shaft.
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GEARBOX FOR THE SINGLE SCREW EXTRUDER
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60 XDJe0 22 1500 80 450
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GEARBOX FOR THE SINGLE SCREW EXTRUDER
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Contour Installation Size

IR BT LG 525

GEARBOX FOR THE SINGLE SCREW EXTRUDER

A ELBE

Carrying capacity

S Model XDJ90 XDJ120 XDJ150 XDJ200 XDJ250
Gear si%ﬁsﬁt?ﬁcaﬁon ¢ 90 $120 150 $ 200 & 250
Nﬁ;ﬁfﬂ,ﬁf{’fwéfww : 55 90/110 220/250 315/355 450/500
comm B HRGREE 25/27/30 30/37.5 33/37.5 45.5/53.5 38. 5/50
A..iﬁ?f%”&f&,ﬁoig'u; T 10505 26260 59680 120010 183830
Ax£?$ﬁii?%fiﬂﬁgﬂtéﬁ§&kN; 190 340 530 942 1470
EE (K& Weight (KG) 900 1600 3000 5200 8200

PR CEZRREANE SRR LN TRAL

The data in sheet has taken the safety coefficient and application factor of rubber extruder into account.

N B

Lubrication

iE

sm SR A KD iR
el Contour Size Cooling Water Connector Fuel Charge
Specification
el e2 el DJ |
XDJ90 810 370 320 2-7G3/4" 30
XDJ120 940 440 410 2-7G3/4" 50
XDJ150 1170 500 450 2-7G1" 120
XDJ200 1320 570 540 2G1" 190
XDJ250 1460 680 600 2-7G1 1/2" 270

% 8=
élfn% EE J:l:é :_I:t L10
Installation Type L9 L8
b4 =
b3 %
[ NN A@¢:ﬂ§§§@§
HgECE: S EicERRE
i 2227777 7
[} )
EBE SplineSP 5% Sleeve Gear
A (mXZ)
HE Model a H A Al A2 A3 B hi1 d1 (m6) t1 b1 L1 L2 L3 L4 L3
LONL] 430 280 800 123 285 900 380 35 33 29 16 330 110 285 330 425
XDJ120 345 360 1020 160 370 1120 470 40 63 69 18 440 140 325 475 236
XDJ130 725 480 1280 183 430 1400 610 a0 80 83 22 230 170 365 269 635
XDJ200 860 360 1340 2350 495 1660 740 60 90 93 23 610 170 480 680 805
XDJ230 1023 630 1880 300 630 2040 830 70 110 116 28 740 210 a70 763 885
HE Model L6 L7 L8 L9 L10 M D2 D3 (HT) [ D4 (HD) D3 D6 (H8) b7 D8 (D9) b2 b3 b4
LONL] 260 13 123 130 365 400 350 285 60 32 60 M36x3 73 12 23 23
XDJ120 704 100 163 130 413 240 480 425 60 33 80 MG4x4 100 13 23 42
XDJ130 845 120 177 138 435 680 600 490 90 70 83 M76x4 104 30 30 30
XDJ200 1005 143 218 182 363 805 720 620 120 90 110 | M100x4 173 33 30 30
XDJ230 1110 160 2435 230 745 950 860 770 170 120 140 | M125x4 223 30 30 80
BE Model | m1 m2 m3 m4 m3 mb d2 d3 n m 18t Spline B5E Sleeve Gear mXZ
LONL] 195 360 360 - 40 330 M24 26 12 i INT23Zx3Mx30PxTH Mn=4, Z=27
XDJ120 260 430 450 - 60 400 M30 33 12 [i] INT28Zx3Mx30PxTH Mn=4, 7=34
XDJ130 30 360 3290 330 60 200 M36 33 12 8 INT32Zx3Mx30PxTH Mn=6, Z=29
XDJ200 370 630 760 400 63 630 M36 45 12 8 INT33Zx5Mx30PxTH Mn=8, 7=29
XDJ230 330 700 920 200 200 700 M36 a2 12 8 INT36Zx6Mx30PxTH Mn=10, Z=29

—. AT ASELE, BEHEELUAE LT hER A E A& a9 nihE .

Z. SMERSTESEE, HIAMRIZURMIEBaIRE .

1.The fuel charge is for reference. The accurate value is subject to the amount when oil surface is in the middle of oil mark.
2.Contour size is for reference. We keep the right to make modification in the future.
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GEARBOX FOX THE INTERNAL MIXER
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Gearbox For the Internal Mixer

BHENEERFARABANGERY (UTERZEN) EENEERE EeBEEREEAmER
WA, BHENEERERATTEEERBROEHER . MABERFESEERERE. ZHINE
WX A TER SRR G, AR K5 B A, HENES, 2TEREE
iz B AR BRUR S TR SR, BB EKEERIEs DR R THIE T, THEEINEFHT
BB -

WL HA R A & RHE R AR BN K, 10NN 5 G5 AR A ANA LR SRS S R R HE
RUEFEHREA 5. HERREXARFIBUREEAN, MMBERAELRERREERERK LE ZHE
REH, IMEEFER, SAME AHBERAEERIIGREEE.

The main gearbox, namely closed type rubber refining machine (for short Internal batch Mixer) is a kind of
high precision, heavy duty and tooth-flank hardened product matched for main gearbox. For this gearbox, we
adopt paralleled cylindrical gear to perform speed reducing. Through flexible coupling, the input shaft is connected
to the motor shaft. Drove by the motor, reduced by parallel shafts and the gears between two output shafts and
power dividing. The power now has been transmitted to rotor shaft of mixer by the crown coupling for the two
output shafts separately. The two rotor shafts of the mixer refine rubber.

Gears in this gearbox are involutes helix gears. All supporting bearings are rolling bearing. The input and
output shafts are sealed by seals together with mechanical parts to realize safe and reliable sealing. We adopt
separate lubrication system, the equipment must be forcedly lubricated, the lubrication system may be erected as
a separate oil unite or be installed outside the gear case. Simple lubrication device is installed outside the gear
case, which provide separate pump and mainly be applied for small specification gear box, external appearance of
this kind of equipment is beauty and succinct. All the parts of the separate lubrication unite are assembled
together, the pipe is used for connected the gearbox with the lubrication unite, which mainly be applied for large
specification gear box.

7= méR S Rl

Designation example

2 M LG 5k A

GEARBOX FOX THE INTERNAL MIXER

XM 270 - 25 - 1250 - 40/36.2 - |
FEEAIT Assembly style
i H45E Output Speed r/min
EEIHE Power kW
NFRIEEE Ratio - .
NFRZEFE Rated volume G INTSE %=
T Mixer Gearbox for Internal Mixer

\:I: -

FACEYZC

Assembly style

1 [ 1 [ 1 1 [l 1
[ Il [l [\

LU L L= =

_— - |
FmZEs|
Product index
s FamRs A& S RS A%
Type Designation Size Type Designation Size
1.5 XM1.5-18-22-100/87-1/11 01 250E XM250E-20-1250-50/50-1/11 13
1.5 XM1.5-15-30-100/87-/Il 02 255 XM255-25-1250-40/36.1-1/11 14
5E XM5E-18.75-55-80/80-I/11 03 270 XM270-25/50-1000/500-40/20-1/1 15
45E XM45E-16.67-280-60/60-I/I1 04 270 XM270-25-1100-40/36.2-1/11 16
50 XM50-15-110-40/34.7-1/11 05 270 XM270-25-1250-40/36.2-1/11 17
75 XM75-18.64-210-40/33.75-I/l| 06 270 XM270-16.67-1500-60/54.4-1/11 18
90E XM90E-16.67-630-60/60-I/11 07 300 XM200-25-1300-40/-1/11 19
110E XM110E-17.16-600-60/60-I/11 08 320E XM320E-20-1500-50/50-1/1 20
110 XM110-16.67-400-60/52.2-I/1| 09 320E XM320E-17.5-2*900-60/60-I11/1V 21
135E XM135E-20-750-60/60-I/11 10 400 | XM400-16.7-2*1250-60/54.4— llII/IV 22
160 XM160-25/50-500/250-40/20-1/11 11 580E | XM580E-22.2-2*1250-45/45- Ill/IV 23
190E XM190E-16.67-1250-60/60-I/1I 12 590T XM590TE-20-800-50/50-1/11 24
/,
SR~ ;
Outline Dimensions __I .-_ o T 02 _-_2_.
_ =
’* | [A=R
1 = :n
I[I il - 4 i
@ | . ' N NS
iSVany = 1] ¢ [][T®
NN I\ ) & iy
B3
T ——— o B2 __t B J
tﬂf L 9 B U 6 15 0
| 1 1 = ! g — I 1 T
_Qﬁ‘_gl 1—‘ .Lﬁ,i.l J; [] + & -+ EIQ-—l-é—I -
+ | | 1 L4
el + 1+ LT[ g+_m——_w24_"
1 —_— |} | | =t (w2
| :ﬁ oo | o
ES S WS - é‘ ‘
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Technical parameters
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Technical parameters
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GEARBOX FOX THE OPEN-TYPE MIXING MILLS

FiEHl ST

Gearbox For the Open-type Mixing Mills

FENEREZAFBRGERN (EHRAGN) RENETERE SaBEEITESEERME. &
RAEF A TR AR BRI E . NS IR 5 A ARER, B EAIRE), 2R
SR FOF I Az B SRR RTRUE S TR IR, R S AE T B SRR B N TR TR T, e
ERHEE F A TIRAR -

The main gearbox, namely Open-type mixing mill is a kind of high precision, heavy duty and tooth-flank
hardened product matched for main gearbox. For this gearbox, we adopt paralleled cylindrical gear to perform
speed reduction, the input shaft is connected to the motor shaft through the flexible pin coupling. Driven by the
motor, reduced by parallel shafts and power dividing between the two output shafts, two output shafts transfer
the power to the rotor shaft of the roller mixing mill through the coupling, in such a manner, two rotor shafts of
the roller mixing mill start to refine the rubber.
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Designation example

XK 660 - 386 - 250 - 19.2/15.45 - |

| ZERCELR, Assembly style

i HFEE Output Speed r/min
ENEINE Power kW

AFRIEEE Ratio

B B2 Roller diameter

FHERHL

Open-type Mixer

AR
Assembly style
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GEARBOX FOX THE OPEN-TYPE MIXING MILLS
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Product index
S RS M 15 LU, FamR S A 1%
Type Designation Size Type Designation Size
360 XK360-34.5-37-29/26.6-I/11 01 660 XK660-38.6-250-19.2/15.45-1/11 09
550 XK550-63-110-15.6/16.8-I/11 02 660 XK660-43-250-17.1/13.8-I/11 10
550 XK550-50-110-19.8/16.2-I/1 03 660 XK660-47.5-250-15.8/14.5-I/11 11
550 XK550-48.5-132-20.2/16.6-I/11 04 660 XK660-59-250-16.6/14.7-I/11 12
610 XK610-40.9-110-22/18.1-I/1 05 660 XK660-34.5-2*132-28.95/25.62-V 13
610 XK610-43.8-160-16.9/15.65-1/11 06 660 XK660-34.5-250-28.95/25.62-I/1| 14
660 XK660-36.5-180-16/14.7-I/1 07 710 XK710-50-280-20/18.2-/ 15
660 XK660-48.9-180-15/13.8-I/11 08 710 XK710-63-280-15.6/14.3-1/11 16
ARG
Technical parameters
1 23| o | e | oupupeed | E% | oilobme | weg
pm rpm L/min kg
01 360 37 1000 29/26.6 34.5 -— 1250
02 550 110 980 15.6/16.8 63 16 3800
03 550 110 980 19.8/16.2 50 16 3070
04 550 132 980 20.2/16.6 48.5 16 3750
05 610 110 900 22/18.1 40.9 25 4050
06 610 160 740 16.9/15.65 43.8 25 5750
07 660 180 585 16/14.7 36.5 40 7500
08 660 180 734 15/13.8 48.9 40 7500
09 660 250 740 19.2/15.45 38.6 40 7500
10 660 250 735 17.1/13.8 43 40 8344
11 660 250 750 15.8/14.5 47.5 40 8220
12 660 250 980 16.6/14.7 59 40 8200
13 660 2132 1000 28.95/25.62 34.5 40 4300
14 660 250 1000 28.95/25.62 34.5 40 5640
15 710 280 1000 20/18.2 50 63 9550
16 710 280 1000 15.6/14.3 63 63 9920

IT 45 #L 15 %8 48

GEARBOX FOX THE OPEN-TYPE MIXING MILLS

SMZ R~F

Outline Dimensions
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Technical parameters
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Gearbox For the Extruder & Calender
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The main gearbox, namely the bipyramid twin screw extruding and sheeting machine group (for short
Extruding & Sheeting Machine) is a kind of high precision, heavy duty and tooth-flank hardened product matched
for the downside assistant machine of the internal batch mixer, which is comprised of the gearboxes for the
extrudering and the sheeting machine. There are five types of driving of this main gearbox, and left and right
driving kinds for each type.

The gearbox of extruder (type A) includes left and right sets of gear boxes (a cylindrical gearbox and a bevel
gearbox respectively), and one of the bevel gearbox is connected to motor through resilient coupling with its input
shaft. Input shafts of the two bevel gearboxes are connected by flexible coupling. Both bevel gearboxes are
reversed the rotation director by bevel gears, and reduced the speed by parallel gears, and finally the speed of two
output shafts (hollow shaft) get the same but rotate on opposite directions and drive the meshing thread rod
respectively.

The gearbox of extruder (type B) is connected to the motor by resilient coupling, and through three stages of
gears reducing the speed, the output shaft (hollow shaft) gets the output speed. As the rotor shaft of the extruder
has been assembled into the hollow shaft, the movement and power are transmitted to the rotor shaft through
hollow shaft, after that, through a pair of bevel gearboxes, it drives the meshing thread rod of the extruder.

The input shafts of gearboxes of extruder (type C) and sheeting machine (type D) are connected to motors
through resilient couplings. Reduced by three stages of parallel gears, the rotation speed at the output shaft I is
nl, and then the power is distributed by a gear between two output shafts with has the same teeth number, shaft
Il gets the same rotation speed with shaft 1. These two output shafts are connected to rotor shafts of the
working machine through flexible couplings, thus the two rotor shafts work under same rotation speed and
opposite directions.

The input shaft of geabox of sheeting machine (type E) is connected to the motor through resilient coupling.
By three stages’ reduction, the output shaft gets it speed, this speed is transmitted to the rotor shaft of sheeting
machine through crowned teeth coupling.

BrihE Rl st 5

GEARBOX FOX THE EXTRUDER & CALENDER

7= 4R S T

Designation example

XJ)Y 330 A - 45 - 132 - 22/22 - |

ZEMLEIK, Assembly style
HiH4t#E Output Speed r/min
FEINE Power kW

NFRELE Ratio

LEFYZEBY Structure style
#24FE ¥ Rated Screw Diameter
J $FE#A Extruder

Y EFK#l Calender

R ECEYSC

Assembly style

SR R~F

Outline Dimensions
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Technical parameters

BS iR ) A 1% s FaRs ;B
Type Designation Size Type Designation Size
XJ250B-45-110-22-I/11 01 XJ416B-45-250-22-/ 09
250 416
XY250E-40-110-25-I/11 02 XY416E-40-250-25-1/1 10
XJ300A-45-132-22/22-/I| 03 XJ416C-35.5-220-28-I/11 11
300 416
XY300E-40-132-25/25-I/11 04 XY416D-35.5-220-28-1/II 12
XJ330B-49-160-23.5-//I| 05 XJ450B-80-220-18.75-I/11 13
330 450
XY330D-40-160-28.75-/I| 06 XY450D-56—-220-26.5-1/I1 14
XJ416A-45-180-22/22-/Il 07 XJ450B-80-250-18.75-I/11 s
416 450
XY416E-40-180-25-1/11 08 XY450D-56—-250-26.5-1/I1 16
BARSH
Technical parameters
= I PIES BINFE i HH ¥ i ; H & HE
ig & ? - Power Input Speed | Output Speed Rﬁ ;t Oil Volume Weight
1ze ype kw rpm rpm atio L/min kg
01 110 1000 22.2 45 16 1590
250
02 110 1000 25 40 [ 1760
03 132 1000 22.2 45 16 3780
300
04 132 1000 25 40 T 2320
05 160 1150 23.5 49 16 3100
330
06 160 1150 28.7 40 16 3000
07 180 1000 22.2 45 16 5800
416
08 180 1000 25 40 T 3200
09 416 250 1000 25 40 25 3635
10 250 1000 25 40 e 4300
11 416 220 1000 28 35.7 40 5600
12 220 1000 28 35.7 25 4140
13 450 220 1500 18.75 80 16 3900
14 220 1500 26.5 56 16 4100
15 450 250 1500 18.75 80 16 5375
16 250 1500 26.87 55.8 16 5120
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Technical parameters
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| . WORKING CONDITION

Ambient temperature:—20C ~+450C

Ambient humidity: lower than 85%,

Environmental conditions: no corrosive gas, explosive gas or vapour. No dust and at better air
exchange place.

-If have other special requirements besides the above ones, please contact us.

‘If there are requirement for anti-explosion in open on the purchase order, our designers will
consider it. It will be safe to install our products under our specification.

‘The gearbox should be installed at this kind of place where it is convenient to carry out the
inspection and maintenance work.

‘The gearbox should be installed on rigid support

|l . INSPECTION UPON RECEIPT OF THE GEARBOX

1. Notes:

-Please confirm whether the packing is still in good condition before opening. Please take care when
opens the packing. Prevent personnel injury due to unidentified object dropt.

-Check whether received goods are coordinate with goods listed in the purchasing order. If
improper products are used, it may cause injury or equipment broken.

-Do not remove the nameplate.

2. Inspection Requirements

The following should be inspected when the driving device or the gearbox arrives. If there are some
confusion or problems, please contact manufacturer.

‘Whether items on the nameplate or things on the packing list are the same as them in the
purchasing order.

‘Whether there are some damage caused by transportation.

‘Whether bolts or nuts are loose.

‘Whether the instruments are damaged and pipings are loose.

ll. LIFTING, TRANSPORTATION & STORAGE

1. Lifting |

‘When lifting the driving device or the gearbox, it’s forbidden to .'
stand below the gearbox, as the dropt gearbox may cause injury.

:Please note the lifting position shown in the drawing 1. Please
lift the gearbox with care.

:Please be careful when lifting the gearbox since it may drop
down or turn over. If there are lifting bolts or holes, one must use
them when lifting. When lifting the whole set of gearbox, one must
use lifting holes in the lower housing, while it is forbidden to use
them in the upper housing. However, after the gearbox is installed to Drawing? Lifting sketch map
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the equipment, do not use lifting bolts or holes to lift the equipment as it may cause injury or machine
broken.

-Please clarify the gearbox’s weight before lifting from the nameplate, package, outline drawing or
sample copy. If it exceeds the maximum lift capacity of the lifting device, please do not lift the gearbox,
as it may cause injury or machine broken.

2. Transportation

The lubrication oil must be drained out before transportation.

‘The gearbox must be fastened tightly.

-Anti-wind, anti-rain and anti-moist protection must be adopted.

‘It is forbidden to place the gearbox directly on the ground.

3. Storage

If the driving device or gearbox stops for a short period, it should be stored as follows:

1) Proper place for storing

‘The gearbox should stay in a clean and dry place. Do not lay it out door or at this kind of place
where may be humid, dusty and the temperature is changeful or contains corrosive gas.

Rust preventative oil must be painted to the input and output shafts.

-After dismantlement the lubrication oil pipes should be packed with vinyl resin to prevent foreign
substances from getting inside.

-Anti-wind, anti-rain and anti-moist protection must be adopted.

‘It is forbidden to place the gearbox directly on the ground.

2) Storage period

-This period should not exceed the rust preventing period as follows.

‘If the storage period will be longer than rust preventing period, and needs to do more for rust
prevention, please contact us.

-If this gearbox will be utilized in an export product, and needs us to paint in accordance with the
specification for export products, please contact us.

-Standard rust prevention

(D Outside rust prevention

The gearbox has been painted with rust preventative oil before delivery. The anti-rust status must

be inspected in 6 months after delivery, and if it is necessary, it should be painted again.
@) Inside rust prevention

Storing Condition 6 months

Rust prevention There should be no humidity, on dust, less temperature change, no
period corrosive gas. Normally it should be lie in doors or in the storage area.

3) Usage after storage

‘Be effected by temperature, ultraviolet radiation and other factors, seals are easily aging and
metamorphosing. Thus, before restart up the gearbox after a long time storage, therefore one should
inspect seals, if the above mentioned happens, please change them into new ones.

‘When restarting up the gearbox, please inspect whether there are abnormal noise, vibration or
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heating. If a brake is attached, please check whether it works well. If there is any abnormal phenomenon,
please contact manufacturer.

|\V/. INSTALLATION & ALIGNMENT

1. Inspection before installation

To inspect whether the type or specification is correct

To inspect whether the parts or accessories are complete

To inspect whether the attached documents are complete

-To inspect whether there are damage or corrosion caused by transportation or storage.

2. Notice during installing

‘Do not running the gearbox in the place where there has explosive factors, or it may cause
explosion, fire breakout, electric shock, injury, fire hazard or equipment broken. If it is really necessary to
run the gearbox under this kind of condition, be sure to use an anti-explosion motor.

‘When choosing an anti-explosion motor, be sure that it's a suitable type for using in dangerous
places (where has the danger of gas or vapor eruption). Otherwise it may cause explosion, fire breakout,
electric shock, injury, fire hazard or equipment broken.

‘It is forbidden to stay any combustibles near the driving device, or it may arise fire hazard.

-Do not put any article that may effect the ventilation around the driving device and gear gearbox,
as it may cause equipment broken or fire hazard because of less cooling or abnormal heat.

‘It is forbidden to stand upon the driving device or gearbox. Do not hanging the gearbox, or it may
cause injury or equipment broken.

To inspect whether the installation position is correct. There are three installation position of the
gearbox: upside, middle and downside position.

3. Groundwork

The gearbox must be installed on rigid, no vibration and horizontal groundwork. E. g., the gearbox
can be installed on a supporting surface being machined framework, however the framework must be
poured to be one unit with concrete. The aligned gearbox must be oriented by taper pin, and then to
connect other frameworks with bolts.

4., Alignment

The fixing of the gearbox’s input shaft and motor must accord with request of nether form. The
fixing of the gearbox’s output shaft and the rotors of the mixer must accord with request of nether form.
The idiographic fixing method see drawing 2. Good of installing accuracy not only can advance circulating
efficiency of equipments but also prolong service life of equipments. Adopting drawing 2 methods can
reduce cumulative error because of lower precision of input Coupling and output Coupling.

1) To align the gearbox with the motor

When the shaft that connects gearbox and main motor rotates, it should be concentric with the
shaft of motor. To catch up this requirement, the radial and axial run out should be measured with special
measuring device. See the detail in the drawing 2 as follows (motor and input shaft of the gearbox must
rotate synchronized):
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Axial Run-out Radial Run-out
- ~C Coupling Type Radial Run-out Axial Run-out(r=200)
| &2 = Rigid Coupling 0.05 0.03
U —i Flexible Coupling 0.08 0.08
» T If r>200mm, the axial run-out can be bigger correspondingly

(]} :
’/ Axial Run-out / ¢ \\
Drawing 2 sketch map for alignment

-Confirm the rotation direction before connecting to the single screw extruder. Otherwise, it may
cause injury or machine damage, as the rotation direction is not correct.

-Avoid bringing impact force of too much load to the shaft when installing the single screw extruder.
Otherwise, it may cause broken of bearing or seal.

‘Installation of the single screw extruder and gearbox must be carried out with care and correctly.
Use core rod to inspect the coaxiality of the positioning inner hole on the low speed hollow shaft and the
step hole of the thrust bearing. Radial runout should be less that 0.15mm while surface runout should
not exceeds 0.10mm

5. Installation

Please install as follows:

-To draw vertical lines on surfaces of input and output shafts of the gearbox, and then punch holes
in the surfaces along axes.

-Place the gearbox, and make sure that vertical lines on the input and output shafts are coincident
with the axial centering line of the foundation.

-Using gradienter emendates leveling on level seats of gearbox, leveling error less than +0.04mm/m.
Blocks or shims can be filled between bottom surface of the housing and foundation surface to help
aligning. The blocks number should not exceed three in height. Blocks should be lined symme trically on
both sides of the foundation bolts to avoid deformation of the housing.

-After aligning, input shaft and motor shaft should be strictly centered, the same as hollow shaft and
screw bush. The axiality of both axial and radial directions must meet the designing requirements. Better
aligning will make smoother running of equipment, and the power consumption will be less.

-Be sure there is no movement of the gearbox during fastening all foundation bolts. A dial indicator
should be used during this process. First to fix adial indicator on the installing foundation, then to inspect
whether the probe moves while fastening bolts, if it moves, that means the foundation is not plane
enough or blocks are not proper, and alignment should be carried out for another time.

‘There must be about 6mm clearance between input coupling’s parts .

‘Install the protective covers of lubrication station and coupling and other apparatuses. Connect
pipes according to the demand on cooling water. Assure the pipe was aleak during the device was
operated. The protective cover of the coupling should be installed according to relevant standards in site.

6. The oil lubrication device

This lubrication device consists of motor tri-screw pump (or gear pump), oil filter, safety valve,
cooler, instruments, piping valves, etc. When working, lubrication oil pass through filter, pump and
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cooler, then arrive at several lubricating spot of the gearbox. Highest working pressure of the lubrication
device can be confirmed by adjusting the security valve. And there’s no need to adjust the pressure as it
has been adjusted well before delivery. If readjust the highest pressure, please inform the manufacturer.
The pressure value of the oil lubrication device is generally 0.1~70.4MPa. The pressure value of the cooling
water is 0.2~0.3MPa. The inlet water temperature is under 28 C in the cooler. The value between the oil
and the water is on a scale of 1:1.5.

Please operate the lubrication device as follows:

-Adjust the operating pressure of the pressure controller to setting value position according to the
working pressure and working oil temperature. Then open the related oil piping and water piping valves
of the oil station.

-Before the main gearbox beginning to work, turn on the oil pump first, and after operating 15 min.
For stabilizing the working pressure, then start up the main gearbox. Turn off the oil pump of lubrication
device 10 minutes after the main gearbox stops.

‘When the oil pressure or flow of the lubrication device is abnormal, please judge blooey reasons
from relevant outputting signals. Stopping electrical source of the main motor when the malfunction is
uncertainty, the electrical source of lubrication oil unite can be closed when the gearbox stop working
after 10 minutes.

‘The oil filter should be cleaned every 3 months. When the oil pressure on the oil inlet exceeds
0.05Mpa than it on the oil outlet, the filter must be cleaned or changed sonly. At the very beginning, the
filter should be cleaned frequently.

-Check the seal ring on the shaft of tri-screw pump frequently, and it should be changes sonly when
leakage or damage appears.

‘Inside inspection and cleaning of the cooler must be carried out every 5-10 months according to
water quality.

V. RECORDS OF LOCALE INSTALLATION, COMMISSIONING AND
TEST RUN

The following records shall be kept for field installation and debugging:

1. Type of the gearbox:

2. Product serial number of the gearbox:

3. Model and specs of the single screw extruder:

4, Size, model, power, rotation speed, voltage and current of the main driving motor:
6. Detailed records should be kept for installation and aligning:

-Alignment result between the gearbox and the motor: axial radial
-Alignment result between the gearbox and the screw seat:  axial radial
7. Running-in test record

Starting time: year month day

Ending time: year month day

Load of the extruder:
Running time:
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Starting Ending Load of | voltage of Starting current | Operating Temperature (C)

time time the of motor

- motor Current Of oil temperature
No. year year main stator(A) Ambient|  inside the housing Remark
month month machine stator Motor stator tempera - =
day day (T) (V) Max. | Min. (A) ture Bfe;:tre '?esir

VI. OPERATION AND MAINTENANCE OF THE GEARBOX

1. Start-up

1) Notes and preparation before start-up.

-Lubrication oil has been discharged from the gearbox before delivery, so recommended lube must
be filled in before operation . Lubricating oil is immitted gearbox according to oil gauge of gearbox.

-Assemble the external lubrication piping completely. The pipes should be clean and free of any
cotton or chips inside before fitting.

-Make sure by inspection that the safety controlling and automatic protection systems function
reliably.

-Check oil level in the tank. If oil is less than required, refill to normal level.

-Check whether all instruments & gauges, controlling apparatus and switches have been installed
completely; whether these devices have been assembled firmly and can realise normal functions. Check
insulation of outlet lines of electric components.

-Check fastness of all fastenings including bolts and nuts;

-Check the rotating direction of the output shaft.

-Confirm that protecting shields of couplings and other protective devices have been assembled
correctly.

-Check grade and viscosity of the lube oil in accordance with operation requirements. Check the oil
level;

-First turn the machine by hand and if no abnormal noise or excess resistance is detected, start up
the motor of the oil lubricating device. Keep lube oil flowing through the gearbox for 10 minutes, verify
rotating direction of the oil pump and check for oil leakage in the oil piping.

-Check the oil supply and oil return of gears and bearings through observation hole in the housing
cover. If there is any oil pipe blocked or any oil nozzle misoriented, such pipes should be cleaned/rinsed
and nozzles adjusted timely. Normally all piping adjustment has been finished before the gearbox is
delivered and no more adjustment is to be executed by the customer.

2) Operation procedure

Tri-screw oil pump is used for gearbox lube station, which has separate driving motor. Only after the
oil pump has started up and the pressure at oil inlet is controlled between 0.1~0.4Mpa, can the main
electric switch of main motor be turned on. Electric safety device (electric seriation switch) is used to
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ensure a correct on-off sequence. The motor of oil pump can only be turned off after the gears stop
movement.

3) Start-up steps

The gearbox has gone through unloaded test run before delivery, but the following steps are still
suggested:

‘Under any circumstances, the gearbox must start up without any load. Loaded start-up is strictly
forbidden for main motor.

The oil pump can be started up when the oil temperature inside the gearbox is over 10°C. Steam or
hot water is led through cooler when oil temperature is lower than 10°C and will be cut off when oil
exceeds 25°C.

‘When the temperature of input 0il242°C, cooling device is put into function.

-First run the lubrication station for 10~15 minutes, and the main motor can be started up only after
the oil temperature and pressure stabilize.

-First, keep the single screw extruder run for 1 hour without any load; increases the rotation speed
gradually until the nominal speed is reached; Then run the single screw extruder for 2, 4, 6 hours at
20%- 50%-. 80% of full load respectively; In the end, run under full load.

4) Notes and requirements

-During the commissioning, close attention should be paid to abnormal noise, excess vibration and
quick rise of bearing temperatures. If any of the above cases is detected, the equipment should be
stopped immediately for inspection. The gearbox can be runned after malfunction is debared, if don’t
find malfunction reason, please contact with manufacturer.

‘For loaded operation, temperature rise at bearings should not exceed 40C, the highest
temperature not over 80 C, temperature rise of lubrication oil not over 35 C. If these temperature limits
are exceeded, the equipment should be switched off immediately.

2. Stop

Notes and Steps of shutting down.

‘The single screw extruder should be unloaded before the gearbox is shut down; Shutting down with
load is strictly prohibited.

1) Unload the single screw extruder.

2) Shut down the main motor

3) Stop the lubricating device

a. The lubrication oil pump can only be shut down 10 minutes after the gearbox stops movement

b. If the gearbox is only turned off for a short time, the oil pump can be kept running during this
period so that the gearbox can be started up at any time

4) Stop water supply to the cooling device of lubrication oil

In winter time, water can easily freeze so the water supply should not be shut off completely to keep
the cooling water running, otherwise the water inside should be discharged entirely.

-If an oil pump in the lubricating device is already stopped, it has to be restarted before the gearbox
resumes operation. Otherwise it is not allowed to restart the gearbox. The above-mentioned on-off
sequence is realized by means of electric control.

3. Maintenance

1) Items of inspection and maintenance
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48 hours after the first start-up, all piping and fastening pieces should be checked for loosening;
alignment of axes should also be inspected. Such check and inspection should be repeated regularly.

-Clean the filter elements inside filters one week after the first start-up. Clean them every month in
future operation. Clean the vent covers on the gearbox every 6 months.

-Keep daily records for operation load, rotation speed, inlet & outlet oil temperatures and bearing
temperatures of the gearbox, In case of abnormal data, the gearbox should be stopped immediately and
timely analysis should be made to detect reasons. Restart the gearbox after malfunction is solved.

‘Regular inspections are recommended as follow:

Every day: Check for oil leakage, abnormal vibration, noise, inlet & outlet oil temperatures and
bearing temperatures;

Every week: Check whether the oil filters are clean and unblocked;

Every month: Check whether the ground bolts loosen, verify the oil level and refill oil when it is too
low, inspect the working conditions of all instruments and gauges;

Every six months: Chemical analysis for oil quality. If the oil is still up to the standard, it is suggested
to discharge it from the gearbox for depositing and filtering before being reused. If the oil has
deteriorated, it is suggested to discharge the oil, clean the piping system and fill in new oil.

Check for incrustation, other deposits and rustiness inside the cooling piping.

Check the alignment and wearout of the couplings.

Check flank contact of gears and the situation at bearings.

- If the equipment is out of operation for a long period, the gearbox should be run for 10 minutes
per week, otherwise the gearbox should be packed against rustiness in accordance with long-term
storage method. See the detail in the storage of IV.

2) Lubrication oil

The lubrication oil for the gearbox: HSP220 or HSP320

(1SO VG220 or VG320 high grade extreme pressure industrial gear oil )

-6 months after the first operation, oil inside the gearbox should be replaced and filters and gearbox
should be rinsed. After that the lubrication oil should be replaced every 12 months, at most 15 months.
It’s suggested to clean the gearbox, the oil piping and filters after changing oil. Filters or filter screens
should be used when fill in oil.

-After every 6 months’ operation, inspect the oil and replace it if any of the following cases is
detected:

{>Deposit at the bottom of housing.

{>Water or lacteous substance inside.

{>Check the viscosity, if there is a difference of more than 20% from the original value, then the oil
is of no use any more.

{>When inspection shows insolubles exceed 0.2%, the oil should be changed or filtered.

{>Check the emulsion resistance of the oil to determine whether it has deteriorated.

‘When start the operation, please pay attention to the inlet oil pressure. If the pressure drops
obviously, clean the filter and filtrate the lubrication oil.

-Experiences accumulated in field operation indicates that if certified lubrication oil is used with
PowerUp wear resister for energy saving, noise (about 2~4dB) and vibration of the gearbox can be
lowered and efficiency of the whole equipment improved. Besides, the lubrication oil can be replaced
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with a bigger time interval. Quality inspection for oil should be the same as above.

VIl. NOTES FOR DISASSEMBLY AND REASSEMBLY OF THE GEARBOX

After some time of operation, it is necessary to carry out thorough inspection and maintenance for
the gearbox. If you want to carry out maintenance & inspection and/or updating installation, please
inform manufacturer for timely help.

1. Notes and requirements for disassembly

1) When the disassembly is necessary, it should be carried out in dedicated field with clean
surroundings and without unnecessary articles. Get ready wood blocks or plates for supporting the parts
to avoid damaging part surfaces.

2) Before disassembly, first dismantle all external instruments and gauges to avoid damage.

3) During disassembly external oil piping should be removed, and the dismantled pipes should be
packed with plastic film at both ends to avoid contamination.

4) Pay attention to internal oil pipes when lifting up gears and shafts, dismantle the pipes if there
is interference.

5) Pay attention to assembly marks and positioning pins when disassemble parts. Keep the original
positioning in reassembly.

6) Prevent any foreign body from falling into the box and keep cleanness inside.

7) Hydraulic tools should be used for disassembling bearing. If no such tools are available, please
contact NGC.

2. Inspection

After been dismantled, the transmission parts of gears should be inspected and recorded in detail.

-Flank contact and wearout of gears.

‘Wearout of bearing.

-After the inspection, list out wearable parts to be replaced about the specification of damageable
parts.

3. Assembly

‘Reassembly of the gearbox should be according to all requirements in the assembly drawing and
the technical conditions, or please inform the manufacturer.

-All parts should be cleaned completely for reassembly. Check all parts carefully for damages, and
replace them when necessary.

-Pay attention to the original assembly marks.

-If connecting and fastening parts including bolts and nuts are damaged during dismantlement, the
damaged parts should be replaced; besides, all spring washers must be replaced.

‘When fitting the connecting surfaces and covers of the housings, clean up the connecting surfaces
and reseal with sealing glues to prevent oil leakage.

-After reassembly, turn the equipment by hand. The operation can only be resumed if there is no
abnormal movement and excess resistance.

-Follow the above suggested steps for assembly and start-up.

‘Hammer striking is not allowed during assembly of couplings. The coupling should be heated
(heating temperature<100 C) before assembly. At the same time, the shaft journal between the coupling
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and oil seal should be cooled to prevent aging.
-For major maintenance lubrication oil should be replaced and the alignment of gearbox should be
reinspected.

VII. THE EXPENDABLES

The damageable parts of the gearbox include oil seal and rolling bearing. They are absolutely
necessarily ,but they are furthest damageable parts during the process of the gearbox’s running. The
consumer should deposit some spare part in order to need when these parts are abrupt shattered.

1. Oil Seal

The material of oil seal usually is nitrile rubber and fluoro rubber. That oil seal is improperly used
and disposed will hurt personnel, so handlers must especially notice.

Acrylonitrile butadiene rubber, NBR

The term nitrile rubber is used in this catalogue for acrylonitrile-butadiene rubber. This material has
very good engineering properties and is the "universal" seal material. It is a copolymer produced from
acrylo nitrile and butadiene. It shows good resistance to the following media.

-Most mineral oils and greases with a mineral oil base

‘Normal fuels: petrol, diesel and light heating oils

-Animal and vegetable oils and fats

-Hot water.

It also tolerates short-term dry running of the sealing lip. The permissible operating temperature
range is =50 to +100 °C; for brief periods temperatures of up to +120 °C can be tolerated. At higher
temperatures the material hardens.

Fluoro rubber, FPM

Fluoro rubbers (FPM) are characterised by their high thermal and chemical resistance. Their
resistance to ageing and ozone is also very good and their gas permeability is very slight.

Fluoro rubber seals have exceptionally good properties even under harsh environmental conditions
and can withstand operating temperatures of up to +200 °C. The seals are also resistant to oils and
hydraulic fluids, fuels and lubricants, mineral acids and aliphatic as well as aromatic hydrocarbons which
would cause seals made of other materials to fail. They will also tolerate dry running of the lip for short
periods. The seals should not be used in the presence of esters, ethers, ketones, certain amines and hot
anhydrous hydrofluorides.

Seals made of fluoro rubber exposed to extreme temperatures above 300 °C give off hazardous
fumes. Therefore the safety recommendations must be followed, see "WARNING! Safety precautions for
fluoro rubber™

WARNING!

Safety precautions for fluoro rubber

Fluoro rubber is very stable and harmless under normal operating conditions, up to +200 °C. However, if
exposed to extreme temperatures above 300 °C, e. g. fire or the flame of a cutting torch, fluoro rubber seals give
off hazardous fumes. These fumes can be harmful if inhaled, as well as to the eyes. In addition, once the seals
have been heated to such temperatures, they are dangerous to handle even after they have cooled and should
not touch the skin. If it is necessary to handle bearings with seals that have been subjected to high
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temperatures, such as when dismounting the bearing, the following safety precautions should be observed

@ always wear protective goggles, gloves and an appropriate breathing apparatus

@ place the remains of the seals in an airtight plastic container marked with a symbol for "material will
etch”

@follow the safety precautions in the appropriate material safety data sheet (MSDS). If there is
unintentional contact with the seals, wash hands with soap and plenty of water and flush eyes with plenty of
water and consult a doctor immediately. If the fumes have been inhaled, consult a doctor immediately.

The user is responsible for the correct use of the product during its service life and its proper disposal. NGC
takes no responsibility for the improper handling of fluoro rubber seals or for any injury resulting from their use.

2. Bearing

The gearbox adopts the ball and roller bearings, it can auto adjust center, so it can receive center
error of shaft and gear case’s hole or shaft’s bend. The special structure make it not only receive very high
radial load ,which make it but also receive two direction axial load. If the bearing is correctly installed,
allowable axial load is

Fap=0. 003Bd .

Fap is the largest allowable axial load (kN), B is bearing’s width(mm), d is bearing’s interior
diameter (mm) .

Life of the bearing usually is bearing’s actual working life, which denotes the bearing actually used
time before it go wrong under actual working condition. But calculation of life of the bearing only express
passel bearings under failure probability is 10% and reliability is 90%. That the bearings go wrong during
the actual using commonly is caused by fatigue. It is usually mostly used by pollution. abrasion. wrong
center- erode. lubricant etc. So it is very important for bearing’s maintainning. The consumer should
rinse bearings during the gearbox is annually heavy repaired or new equipment begin running, and
inspect cleanliness of lubrication or replace lubrication. Although the bearings’ material are especial heat
treatment, runned under the high temperature for long time. Manufacturer suggest bearings had better
run at below 80 C, not more tallest than 100 C.

|X. STORE & SPARE PART

Some parts may be wearing down after the gearbox runs a period of time. In order to improve the
running efficiency and reduce the maintaining time, having some stock and spare parts is definitely
necessary. Preparing spare products and parts according to the following running time .
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Runtime Type Unit |Number Reference Column
Six Months The oil seal of input shaft PCS 2 Please inform the manufacturer
The oil seal of input shaft PCS 2 Please inform the manufacturer
Coupling elastomer PCS 2 Please inform the manufacturer
Tialbe Mot Instrument PCS 1 Please inform the manufacturer
Vulnerable parts in lubricating PCS "
system
The bearing of the input shaft PCS 2 Please inform the manufacturer
Eighteen The input shaft PCS 1
Months
The 1st stage gear PCS 1
Twenty Four Bearing Please inform the manufacturer
Months (Except the input shaft) SEk L

Twenty Four The spare parts requested

PCS 1

Months Later after major maintenance

X. TROUBLE AND SOLUTIONS

1. Notes

-For the diagnosis of abnormities, please follow the Operation Manual. Before the reason of
abnormity is found and remedy measure is adopted, never run the machine.

-Stop the equipment if any abnormity is detected during operation and search for its reason. Further
operation without inspection may lead to more serious accident.

-Even after the problem is solved, there is still the possibility for the same failure to reoccur. So
inspection should be carried out for all neighbouring parts.

-Failures have complicated reasons, so comprehensive investigation and study are necessary. The
following are frequent troubles and their reasons.

2. Troubles and solutions

If the gear unit has problem during the guaranteed period, the repair should be done by service
persons from manufacturer company.

Fault Checking ltems Measures should be taken

Abnormal contact field of side clearance of gear
and tooth surface @

Replace grinding gear (notifying manufacturer)

Deformation of gearbox Adjust the heel block or slice under the box

If the gearbox is overloading Decrease the loading to rated power range

Abnormal
noise or The lubricate oil quality

Change oil and clean the filter

Adjust the oil spray quantity and location
Change gear and bearing

vibration If the lubricating system is normal
If the gear, bearing is damaged

The fastener of equipment loose Retighten bolts or change bolts

If the coupling is damaged Change coupling

If the coupling is centring Collate again to meet the requirement
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MEMORANDUM

Fault And Treatment
Fault Checking Items Measures should be taken
If the oil sealing lip is damaged or oil sealing is aging | Change oil sealing
The cavity aperture is too large or damaged Change cover 0 - - === —-—-"—-"—-"—-"—-"—-"—-"—-"—-"—-"—-"—-"—-"—-"—-—-—-"—-—- - - - - - - - - —- — — — — — — — — -
If the oil returning holes are smooth Clean oil returning hole and check the lubricate oil
Leaking The cavity aperture is small Reprocess the cavity hole and change the oil sealing
O!I from Check the smooth finish of journal of oil sealing to Grind and polish with metallographic sand paper. Change
oil seal see if there is any scratch spare parts if the situation is serious
If the oil inflow is too much Regulate oil mass ( add a throttle )
If the joining of oil sealing and journal is too loose Regulate the spring length in oil sealing
If the concentricity of oil sealing and journal meets . S
the requirement Reprocess the hole at oil sealing in cover
If the lubrication is adequate Increase oil inflow and check oilquality (T~ T~~~ -~~~ — -~ -~ - - -—-——----->> - """ "">">"”""\="="”"=”""="-"~">"=">”"="—-"~”>”W~">”W”>”W=7= =7 /7"
Axial clearance of bearing Readjustment ()
If the journal size is out of tolerance Repolishing (notifying manufacturer)
Size of bearing hole is a little bit small Reprocess (notifying manufacturer)
If there is any impurity in bearing Clean up bearings completely |
The . : ;
o . - - Check cooling water pipes and cooling water temperature
rising The oil inflow temperature is a little bit higher AR i EraS e S tar o
temperature . L . . N
of Aging of lubricating oil Change lubricate oil
bearing Oil pump malfunction Change oil pump or consult the manufacturer | L
Damage of bearing Change bearing
If the coupling is centering Centering aggin - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - =-
If the loading is over-loading Decrease working load
The outer diameter size is out of tolerance Change bearing
If there is any leaking of pipes Fastening or plug welding the leaks |
The damage of pressure gage or oil pump Change pressure gage or oil pump
Low oil
If filter is blocked clean fiter .y~ T T - - - - - - - - = — = = /= /= = = = = = = = = = = = = = = ==
pressure
If the fuel-injection quantity is too much Add throttles into every branch pipes as needed
If the setting value of safety valve is proper Regulate the setting value to about 0.05Mpa
. - Oil aging or dirt Filtrate or change oil
High oil Eing of Aty ee?"’. .. .. e e e e e e e e e — -
temperature | Cooling water flow is insufficient Increase cooling water flow
and i High temperature of cooling water Decrease cooling water temperature | - = = = - - - — — — — — — — — — — — — — — - — — — — — — — - — — - — — - — = — — — — -
lubricated
evice The cooler blocked Clean or change cooler
default Others Handle with instructon sheet |~~~ -~ - ------- - - - - - - - - - - - - - - - - -------- -0 - -

If after maintenance or replacement such problem is still unsolved, please inform the manufacturer.
Notes: (D Min. backlash of the gear pair is 0.35~0.55mm, contact spot in tooth width 250%, in tooth length
275%.

@) Axial clearance of self-aligning bearings 0.3~0.5mm. Bearings at the fixed ends of other shafts
should have inner rings pressed tight to shaft shoulder or spacer ring, i. e. the 0.05mm feeler gauge can’t be
slipped into the clearance.





