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450 Safety particulars:

1. #E3K: Notes
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This manual is especially prepared for people who install, operate and
maintain the machine. It must be read through before operation. Please
read carefully prior to installation for your personel safety and smooth

operation of the machine.
f&f%: Danger
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Warning
This machine is equipped with high-speed rotating bare parts endangering
people’s life. Collission may be suffered if neglecting the following restrictions:

BEN A A DX 20 2 SR LRI B e+ e 4 ) OR3P T L

Wear antislipping and anticollission articles when entering into
working area.

WRERIZHARAT (AR BRI a8 55) L AUINAE 97 =

Bare rotating parts(such as coupling, etc.) must be equipped with
guard.

RN RSN, AR N LS S AL N IRCE LA

Inspection windows on the reducer are used for checking only. It is

forbidden for any person entering the reducer through them.

R B MM RIS TN AT 23, KE.

Maintenance work is done only by qualified workers.
2. EEMH Significance

WIEfGE K Potential hazard:
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WIS 3 RN ZEA B I, B B AT R 2K K s TR B0R K

Naked fire is not allowed to appear within 3 meters from the equipment.
CO, fire extinguisher for emergency must be set up nearby the machine.

WA ZLe. 18T YR IR R, ROARSEE ) KR i, %
HUHE

0l1d used lubrication oil should be disposed properly according to the

recommendations from the oil manufacturer.

Bi$: Protection:

P A S 22 A F WO B, — R EAR R B R 22 . ] 4
.

The customer must constitute safety regulations. Installation,
maintenance and operation must be performed in accordance with this
manual.

FEOR RS R RS, 15 ] Reid BO™ H A S A

Various interlocking devices should be fitted as required, otherwise

severe accidents may be caused.
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Eul]‘ = Preface
JLXM #5572 H LR AL BB AL 5 Bl 2 A A D 1 2 B = i A . %2
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JLXM series gear reducer for the vertical mill is operating with an integration of

gear reducer, diaphragm coupling and oil lubricating system, which is mainly used as
vertical driving reduction device for electricity industry and as other mechanical
driving device as well.

IR 7 FE B2 15045 O I3 2 25 T I A A i B 0 5 A0 e ) TV R SR s 14T
W NARAT IR T TR 2 WA E o

Installation of gear reducer and associated equipments in the field shall be
carried out in accordance with the manual herein and regulations on coal mill for
electricity industry as well. Meanwhile, the advices and comments from the field
service engineers shall be considered.

THCE AL 5 R R SRR A 32 SR T 2 G DA SRS o 55 18 B R AL ) R 5 Uk 2 A
BN I T W) T VR (R B KM, Rl P R 1 2 B URRAE IR ML, L5 AT 2 8
fiEimth, 27 3 H S RRE T,

Gear reducer house is constructed mainly depending on the local actual condition
and weather condition. Consideration shall be given to lowest ambient temperature
and allowable max. noise present in the whole milling plant, particularly to the fact
that dust shall not be directly deposited on the gear reducer. Sufficient room should be
kept for maintenance in the house to facilitate the expected turnaround.

TR S L AR B S5 8 2 S 22, AN BB ST B 22 268 (4 LA TROAE B ) @ P
AT Ja NOT A AT BT g5 R I% « JTARIN N2 R RIS SR B A H 3 B 4RAT A Aot 2 A 2
BEANGEEFIRD o[RS I 28 00 E FRADRL AN TR DA 22 75 2L

Gear reducer and associated parts shall be installed as soon as possible on receipt.
Those which can not be installed at the moment shall be stored in the damp-proof
warehouse and shall be subjected to rust-resistant painting after 1 year storage. When
opening box , you should check the no. and condition of parts against the packing list,
parts catalog or drawing and prepare the materials and tools necessary for the
installation.

N TAE 222 TARNMIBEAT ) I Z5THE & I P e B2 R P BRI AR, B A i s s i
v, i ARahUE YIRS

In order to make the installation progress smoothly, it is necessary to prepare the
required tools and instruments, appropriate transportation and lifting equipments,
preferably using movable crane.

LHERT LU A LA B4, B 23l R KAV E, B2, A7
WEH FENL S EAEM L EREFRIR RS EEUEE . ERER R Z TR
BRI TARMTE. HRKAE &Y, RIEZRSE TR BB R

Carefully read the manual before installation, particularly erection foundation
drawing, assembly drawing and dimensional drawing; be familiar with erection
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procedure. Check the size, dimension, weight and quantity of gear reducer parts and
relevant pieces. Make sure that the crane is able to work under the required condition.
Make sure that the surroundings for the installation field is clean and free of dust or
foreign matter.

AT, —EEER LA, RIS, B R R AR
MRS, miEY A

During construction, safety is the most important thing to be considered. Carefully
inspect the lifting sling is tight or not. During transportation, nobody is allowed to
stand under the crane.

1. JRIEHLE %3 Installation of gear reducer

1.1 MEiR General
JLXM R FPRGEN LR F A4 N, 3 B4 H O HE U 56 --47 2 15 50 W RBGEAL B I 45 4 T
X (E1-Ds

JLXM series gear reducer is working on double-stage drive from bevel
gear-planetary gear in horizontal input and vertical output (Fig.1-1)
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JLXM double-stage drive gear reducer is mainly composed of the following: (1)
bevel gear drive; (2) planetary gear drive; (3) output flange and casing.
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Main motor is coupled with input shaft via high speed diaphragm coupling or

elastic pin coupling and driven bevel gear shaft is coupled with planetary gear via
cog-wheel coupling, thus torque output can take place on output flange driven by the
planetary carrier.

IR ER A 1A B R R AIC B 5 < T S AN &b, e Ax A B A S R LI & i3 i DT 2
LB HR. VEREE R, B R A AR FE AN e A

Except for the quality alloy quenched and tempered steel applied to the annular
gear, all other gears for the gear reducer are made of quality alloy case-hardened steel.
Ground tooth face after case-hardened and quench-hardening process presents
relatively high accuracy and load bearing capacity.

MR IR E B G IE IR S5 . B 2 i sR EMWIRE, I H Rl HERR. T
MR 5 BLAR BT — B BE AR S AR KR 3 L Sy LA S i e AR sh i P AL B Bl g A A2 ) 1. A b
Rk LTt .

The casing is structured as welded or forged with high strength and rigidity and
the average diameter for the annular gear, thrust bearing, lower casing is kept the
same, which is able to withstand very high vertical load and axial and radial forces
arising from gear driving. Oil reservoir is also designed at the upper casing.

PR AL T B AR P8 AN AT B A R T 0 SR P VR Bl R B S R FH A 170 T B e AR R B0
SR o A DR 22 SRR 7K 32 10 T LB R /INAR [ R FH AR L A 30 I 4 77 il K o

Roller bearing is utilized for the bevel gear and planetary gear while radial
sliding bearing or roller bearing is used for the output shaft. Depending on sustained
vertical loading, the support of output flange is working on the corresponding
dynamic pressure thrust bearing.

1.2 JGENL A HE AR SEL Specifications for the gear reducer

&% )% Transmitted power: WA S F AL see contract or agreement
i N Input rpm: LA FE AR P see contract or agreement
i %33 Output rpm: WA R E AR P see contract or agreement
f& Z L transmission ratio : DL A8 R MY see contract or agreement
e FE i Vertical static load: WA R s AR MY see contract or agreement

M E AT Vertical dynamic load: W& R a8 A P see contract or agreement
Fiiu 5 Model of oil lubricating station: U4 [FaHE AR PHY see contract or
agreement

WACHERE: AR 7 ZH R 6 bl bk

Accuracy of gear: GB10095 Class 7 for annular gear and Class 6 or higher for
others

INTIAEE . P9 14578 HB300 Hi4 HRC60+2

Face Hardness : HB300 for annular gear and HRC6060 %2 for others

UMM i U BTN, KEEAE AT 75%-55%
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Tooth Contact pattern: length and height not less than 75%-55% at rating load
W RN T EEE T 85db (A)

Noise: no more than 85dB(A) at no load

TS . T&L GE PGP320CG. T&L GE SYN320CG 4= & ikt il (Rl A7)
Designation of lubricating oil:

T&L GE PGP320CG. T&L GE SYN320CG Synthentic gear oil

1.3 JGENLI) 2 2 FE T Installation procedure for the gear reducer

RBLREN 222, PR S5 K T8 AN R i 2220 N S AT AR R ROR 2200 o T 32 5N
) FRy 22 B T RIA ) B SR AR RIS, SERR R BERE P IR B — AR . MR BEF, ATRR
AR ) 338 22 REFr, SRTAE DI 3E 2 5 A (0 22 A2 P an h

Installation of large gear reducer greatly varies on installation content and
method due to different structures. Limited by the installation plan for the whole
workshop and its condition, the actual installation procedure is not always kept
unchanged. Technically, it is possible to carry out the installation based on phased
means. However, the gear reducer maker recommends the installation procedure as
follows:
1.3.1 & &R UL Acceptance of equipment foundation

o N7 2R B R R it R 22 AR At b2 15 7 ] o AESE AR AR bR HH RN L O 2R B,
e A B At e AR 3t AR AR FL AL B R SS E A5 45 B A LA AN it 2 36 P 1 R, R R4k
Al ERAR ) AT BE M 245 0.05mm/m [PAT L EEK

Check that the soleplate for the base of vertical roller mill is properly secured.
Mark on the soleplate the location of central line for the mill and check that anchor
bolt hole is properly sized for the gear reducer installation as per the drawing.
Alignment the base soleplate and ensure the parallelism to be 0.05mm/m.
1.3.2 JIEHLHY 2L

WA LARE R 21 O 7 0 2 10 7 U B Rt e b, 9028 e A e A VR =2 B3 -
0 3% A5 AR AL N\ Al (s A R 22 SR8 e B L B i S AL A L R B E AT S S E
MUK o AR IR AR T AT YA T T AR P AL 2% 1 A4S, IO R AL e, A FL i ik ) %
B T 2 2 R R R iR 2 S P A i R 2 ) LA AT R R A o i T T A AR TR AR
P S R A L, ) bt R R A e DR AL B ] S P Bt R A L, [ P 3 e R AL A AR SR AR T
B B RE LA L, 15 S Ak JER AR )l B S A LI S i e B4 i e BB R
1.3.2 Installation of gear reducer in place
Push the gear reducer to the central line marked on the base soleplate of vertical

roller mill for preliminary alignment. Put dial indicator on the output flange and then
turn reducer’s input shaft to slowly rotate output flange; and to align with the locating
hole of grinding disc, making sure that the co-axial level can meet the requirement.
During the alignment, 4 jacks at each direction are used to jack up the soleplate of
gear reducer for slight tuning. When the co-axial requirement for the grinding disc
and output flange is met, install dowel pins and attachment bolts for the grinding disc
and output flange. Finally, with the anchor bolt holes on the casing soleplate, tighten
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the gear reducer to the base soleplate of vertical mill with anchor bolts. Meanwhile,
with the dowel pin holes predrilled on the casing soleplate of the gear reducer, drill
and ream the locating pin holes on the base soleplate of vertical mill and then put
dowel pins in. Lastly, put dust guard on.

2 BXBhES I 222 Installation of coupling

2. 1 ;iR Generals

AR I 2K, ATC RS Fr (B PR ) Bt 4 o T B s Hh 6 1 2L L sl IRl
T IR Fy L R S R A A R R PEAT A I g I L SRk B L AR S R A
YLD o TRHITS 23 Dy FEU L IDE A M DR A L o S TS R 235 20 SR AE 2 FEATL S o AL el
e B CRBRMEARED IR & ER s D LIRS AR e ph et B KB AL 0 156 FH 75 i A1
[ s 38 W] DA s LS 3 LR B R, e e 3 B LS B AL AR R AT

According to the customer, the gear reducer may be provided with diaphragm

coupling, which consists of diaphragm pack, driving shaft, coupling flange, clearance
adjusting shims and clamping parts. One diaphragm pack is coupled with output
flange of main reducer, the other diaphragm pack is coupled with the extension shaft
at motor side (elastic pin coupling also can be used, which includes coupling, elastic
ring, cylindrical pin and clamping parts). Besides reducing torsional vibration and
impact, extending reducer’s service life, the diaphragm (elastic pin) coupling also can
increase the distance between main reducer and main motor to avoid interference of
main motor and mill cylinder.

2.2 ZEEFERF Installation procedure

2,20 VB (RRPRAREE) BRANESAEWL WO VO, A EARAE R, TR
Pela, B AR, PROTROT Py BT . E ALY, RORERENER R L
ST 73 ) 2R AE 32 AL A AT AT L Nl b o 22 IR I S ORAIE FL LA 5 & R AR E 1Y
TR o BT IR kLS T sV SR AL A S R T G s T A IR e AU A 2
MRS, (RS FLZ A 0.0005 D LLERIRERCIAIRE, DL G kA e Nl b el 4
MR ), AR A AR LLR S . RN Lm IR T 3 07 Ja, N L ER AR A 1)
i

2.2.1 For transportation, the coupling is delivered after assembled. After unpacking,
lift up the coupling parts, take out the half couplings at both sides after removing the
bolts. Before the motor is placed, the two half couplings are respectively assembled
on the main motor shaft and reducer’s input shaft. Prior to assembly, the coupling
must be heated up to such a temperature that the gap is made available between the
shaft and hole for more than 0.00005D for assembly so as to avoid blowing on the
coupling when installed (no hammering!) and subsequently to protect gears and
bearing. When the motor-side coupling is installed, tangential key is mounted.

2.2.2 JR T BRE AR 1) 22 2
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(1). s T — s il ) B &, 78 B Bl mg RO I REAE AL e 7 B T AL E M
e 2.

2.2.2 Installation of diaphragm coupling

(1) The motor’s rotor normally has some axial float, in this case, the rotor should be
placed in the middle, seeing Fig.2.

MIN-Jk AL 5 Fh AL 6] B Ay B /N O o MAX M MIN
M-JRE AL 5 FE AL I B A o i o B
MAX-JE L 55 HE LI B 35 S Sk Fa o7

Fig.2

MIN - minimum distance between gear reducer and motor
M - middle position between gear reducer and motor
MAX- maximum distance between gear reducer and motor

(2) . K AL Rh KT HURAE SCAR b 0 HE R RS SR B0 RLEC 70 Jol 20 e 194 i ) M2 v L S AR
& 3 Frs), $78BiRie. NIRRT, BROCE B TANE T, B G i 2 H
TR MoSy IRk, PABPRI B EC & . 47 R IRA AT EIRSUb R IR AR Bife . 435 Iy

AT B L ZEEE (B SE 8 ).
R R~ Il 1Y P FEULAE 2 AT L2 A LM B 2 3 7 T Pl o K A 8 14 il ) RS

SRR LT I 4 FiR), DA A I b 28 A IR 2 3

(2) Horizontally place the driving shaft on the support, in alignment with the drilling
and reaming matched mark. Assemble the diaphragm pack and plates (see Fig.3) on
both sides and tighten the reamed bolts. Before mounting the bolts, thread shall be
cleaned with cleaning agent and the mating face shall be coated with MoS2 to prevent
damaging the face. Thread shall be coated with ANAEROBIC GLUE. After
assembling, remove the function bolts(totally 8 pieces on both sides.) on the
diaphragm pack.

Prior to place the assembled motor(with half coupling) in right position, proper

+4
distance L (see Fig.4) shall be considered for coupling’s axial size according to
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Gear Reducer Outline Diagram and Installation Diagram.
(3). AL 2 AR LA AR e Fh R IE (B 4D, REFEHER 1% 1 3HT . RIEA R 5[E
B, R R, RO AR I A AR B IR G, ™ BN S IR AL .
(3)Alignment of motor axis and reducer axis(see Fig.4) as per Table 1. Improper
alignment shall cause vibration, heating and noise, which affect bearing’ service life
and gear’s normal meshing, and even damaging the reducer.

] Diaphragm pack

ki e

Function bolt

THER Diaphragm pack THER
feapih .

Ejé %/Qf%jé S Function bolt mé %Uz/?jé
Driving shaft

Alignment  drilling Alignment  drilling

and reaming bolt T é | and reaming bolt

f¢
Support

B3

Fig.3
o
. . L6

Main motor side i
_ - Reducer side
Al Fil

Face run-out

| Tk o,
AN 3
Circumferential run-out
AL,
Fig.4
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#1
Table 1

PRI

Elastic connection

ARE AR [ BEE a

Radial run-out a
EEum ks b
Face run-out b

<0.10 mm

< 0.08/100 mm

(4)ARIELFJE R BRI 2 5 LA 22 i 2 LR SR A 7E LY JEE N (L T

AL ED, FEIH SRR R 1218 5 J7a0m N AL, AR Sl LRSS 55 8 P B 8
AL R ST 2242 B R Bk 1) 064 D AH 45 J5E RE A 1B) B 48 Fr (PRI AT A ). b A Je 475
AR, 7R AT IR R IR IR PR BT »

(4) After alignment, re-inspect if the distance L between reducer flange and motor

flange is within L'{ (the motor shaft in the middle position) and measure its actual

distance. Lift the diaphragm pack as shown in Fig.5; mount same-thickness clearance
adjusting shims onto the diaphragm couplings based on the dimension difference
between measured dimension L and specified dimension (shims can be added on both
sides). Once positioning, tighten the bolts. But remember to coat ANAEROBIC
GLUE before tightening.

!
\

A\

S
Fig.5
TrEpAAREALE 12
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2.2.3 SRPEREAHIECH AR ) &l 6
Fig.6

(1). R oIS 1) T AL 2R L AT, N ARIIE

Gty 85 P il [ [RD B RS H=10~15mm - CELAA ] a

B SR LI 2R 2L C D o FEUATLI 28 A0 Jel AL el

g

LR IE (& 6), FEEEHER 1R 1 AT,
IS e, [ EEYUFZ EERE A

G IR, BRI A

b

—

2.2.3 Installation of elastic pin coupling

Prior to place the assembled motor(with half coupling) in right position, ensure the
axial dimension H=10~15mm(specific clearance see coupling’s assembly drawing) of
coupling.

Alignment of motor axis and reducer axis(see Fig.6) as per Table 1.
After alignment, fix the motor and re-inspect in accordance with above-mentioned
requirements. If it is acceptable, assemble the elastic pin.

2. 3V EHIN Precautions

2. 3. 1 AR BRE R 0B A S AL Sh A AT, AR VFIREN D 2Rk, DART R
G AL AR AL

2.3.1 Prior to assemble the diaphragm pack and driving shaft, it is not allowed to
remove the function bolts to prevent parts against loosen and concentricity change.

2. 3. 2R KRS, AL SR A A BRI 5 R . R SR N2 4 S
[ 8y, AN 2 4R Bhbrtss, AGHEEmB A AL, PABIIR Fr AR .

2.3.2 For diaphragm coupling, lift the driving shaft and diaphragm pack according to
Fig. 5 and take care that some soft material shall be placed between steel rope and
shaft to protect shaft against scratch. The diaphragm can not be used as lifting point to
prevent deformation.

3. AN 5 B B 2 B J A R
Installation of oil lubricating device and control requirements

3.1  FymvENE 3 B K223 Installation of oil lubricating device
JLXM SRR AR 1% 16 Dy 26 DU P B 8K B B A I R A e R .

JLXM series gear reducer is equipped with low pressure oil lubricating device on
the request of customer and based on transmitted power.
o ok T R 2 1 2 2 A P o ) A5 SR AT I R AN T

Oil lubricating device shall be installed as per this manual and the main
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procedure is described as follows:

3.1 AL AT B B RORE BE T M I G AR RIS AR 22 AR 4R E A B AL
2 [l AT A, 2 TR PR, DY A B A R B T 4R DRIRAIARAZ A3 )

3.1.1 As per the general arrangement, it is required to put at the designated location

properly cleaned oil lubricating station, instrument panel and control cabinet, where it
shall have solid foundation and adequate room for future maintenance and overhaul.
3.1.2 R 5 OGEMBEEN 010 X 1 SKAVE Ml AR B 5 AR AR IR (1) 22 %
PR SR P 2R B e

3.1.2 Install $10 x 1 red copper tubes connecting the oil lubricating station and
instrument panel; run the wiring for the oil lubricating station, instrument panel and
electrically controlled cabinet; install electronics according to electrically controlled
diagram.

313 2 M T o REATL R EE R B A o [ A AR L PR I e [ 9t e 1 A e
B I N AT R e MRS Bk 8L B D AR RIS o Vi R JE T I, PN B T Vi A 3R T R B TR IR,
B BRI A TR AR BT R -

3.1.3 Install the oil feed line and return line for the oil lubricating station and gear
reducer. The return line shall be properly sloped to allow smooth return of oil.
Properly fitup lines shall be pickled to thoroughly get rid of oxidization, dust and
welding slag. After cleaning and purging, apply the lubricating oil to the inner wall
and anti-rusting paint to the outer surface. Flange connections of pipes shall be treated
with oil-proof rubber gasket against leakage

314 220 WU L aSORASCA FH g B T SR BB 5 s ek i SR A AT R A ) S A A A
Fo F RIS L S, AT E I 28 4--20 mA HUE S SRR UEER. TR
P BRI Fr 5 B — X L YD 03 AT 2 R S, O I 2ERHE B e AR 0S 2k it i DA £
Al

3.1.4 As per the operation manual of multiplex temperature sensor, run wiring of
signal on output alarm contact for oil lubricating station instrument panel and
electrically controlled cabinet. In case of computer control required by users, carry out
connection to the central control room through 4-20mA electrical signal from the
detector. Make sure that all connection numbers be properly matched. Cables shall be
run in such way that plastic tube or other materials shall be used for protection.

3.1.5  FRIEARHLE, 2RI LA 32 BB AL A5 H 2 1 e O 2t LAS e A TR T 22 1) LA A 2
.

3.1.5 Run the wiring for the gear reducer and main motor, etc. and their interlocking
wiring according to the drawing,

3.2 MalHEIE 3R B AR EOR
Requirements on controls of oil lubricating device
2 ZR DAL, P e L PO ok 2 D (R T o o ol 2 B2 R AL 3.2.1--3.2.8
The associated oil lubricating device is low pressure oil station. Please see
3.2.1-3.2.8 for requirements on control of low pressure oil station.

taEAAREA LA 14
CHONGQING GEARBOX CO., LTD

r TEL: 02347211101 47211231 | http: www.chongchi.com PR, XM
FAX: 02347211011 47211230 | E-mail:cgclcc@chongchi.com




JLXM 2 FRGE A 22 2515 FH 447 d B 15

JLXM Series vertical mill gear reducer manual for installation,operation and maintenance

T 3 PRV A A ) L SR B G vk s 7 A A B 45 . Regarding the detailed control
requirements for the oil station, please see the relavent operation manual.
3.2.1  Flsih ARG T 25°C JHRINIGS B 3T R (R AT ). MR TR 38°C I, HLN
AR B BIR A FERAT K)o
32.1  When the oil temperature in the oil sump of oil station is below 25C,
electrical heater will automatically startup (indication lamp on). When the oil
temperature moves up to 38°C, electrical heater will automatically shutdown
(indication lamp off).
322 HlFEEIRE 25°C wEEA T LUE S, JFEMEA, DA R e . A
mfE 38° W, ERMLAATLUSS). HOHEET 55°C BHRE.
3.2.2  Oil pump will not startup until the oil temperature in the oil sump reaches 25
‘C,and then self-circulate. Only when the oil temperature in the oil sump reaches 38°C,
motor can start. Alarm is activated when oil outlet temperature is above 55C.
323 HFEIGE H 0 O E KT 0.12 Mpa & HZE A Bh, B A i E . MimE T2
0.4Mpa I, £ HZR A7 1L TAE.
3.2.3  When discharge pressure for the oil lubricating station is below 0.12Mpa,
standby pump will startup and acousto-optic alarm will be activated. When the oil
pressure moves up to 0.4Mpa, standby pump will stop.
324 YR HH E R JICT 0.1 Mpa IR, BN 32 AT (R TAE. & T 0.5 Mpa I, %
WE,
3.24  When discharge pressure is below 0.1Mpa for the oil pump, alarm will be
activated and meanwhile main motor stops working. Acousto-optic alarm will be
activated in case of pressure higher than 0.5Mpa.
3.2.5 2 o e Yok R R A s R 20 FEEARLINE P D' B AR T o 2 A P A5 LA
3.2.5  When the oil sump level in the oil lubricating station is higher than that of the
oil gauge, acousto-optic alarm will be activated; and alarm will be triggered when
below oil gauge, causing the stoppage of equipment.
32,6 kit JEES 2 ST 0.08 Mpa B, AR
32.6  When filter DP is higher than 0.08Mpa for the oil lubricating station,
acousto-optic alarm will be activated.
327 AN 18 2 MKREE T 75°C A, S0CHHMFEMNL, HEJy 1. D) 2. D) 3.
7 4 HhARE ST 65°C WHRE, & T 75°C ERHUE IETAE: BRI AMIBIEE & T 55 Crf
W, BT 60°CHHE LI HiIbL.
3.2.7 In case of input 1 or input 2 bearing temperature above 75°C alarm will start
and meanwhile above 80°Cmain motor stops work; In case of thrust 1, thrust 2, thrust
3, thrust 4 bearing temperature above 65°C, an alarm will start and meanwhile above
75°Cmain motor stops work; In case of oil reservoir temperature in the upper casing
above 55°C alarm will start meanwhile above 60°C main motor stops work
3.2.8  Ff il iR e T 45°C I FORIRE LI BT R R A SR R). A
Tt L AR AR T 38°C I, A OB E (LR B 3k P A HEKIT %)«
3.2.8  When the discharge oil temperature is above 45°C for the oil lubricating
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station, acousto-optic alarm will be activated (now automatically startup cooler water
supply switch). When the temperature is below 38°C for the oil lubricating station,
acousto-optic alarm will be activated (now automatically shutdown cooler water
supply switch).

4. BT P RFERZHEIU Precautions on the installation

4.1 ENUNSAFBAE T B 2 B A o g i AN A . R AL
W, SHECENUBH TR AR TR, REalR AR, Bl RlURSEEHE R, LB,

4.1  Gear reducer shall be stored in a dry, sunshine shield, damp-proof warehouse.
Grease seal for the equipment can last for 6 months, beyond which gear reducer shall
be checked, particularly gear, shaft, bearing, etc. to prevent rust.

42 BT ZESE. @K, PISZEAOE A, f AT SRR S A R 1L
JOF, FLEREGAN, KIART KL,

4.2  According to equipment process drawings and civil construction drawing,
with central line of vertical mill as a basis, check all foundation elevations, anchor
bolt hole size, location and correct any findings.

4.3  WHTECENEAEE IS, 9 T RIE AT, SR AR BT, NN L EAL .
4.3  Special care shall be taken on dust removal to guarantee the installation quality
since the gear reducer is a precision equipment.

4.4 JfRUECENURS B E AL L B 1 22 358 Ja BORSAE IR D0 IBd LS T 5 ik it JER A 475
E 2, AR S Al JEE AR T 253 23 P LA — J2 3 ) MoS2 Y JIR -

4.4 In order to assure the accurate positioning of gear reducer and prevent the
possibility that gear reducer base may bond with soleplate due to rust after long-term
operation, it is required to uniformly apply a thin film of MoS2 grease on base
soleplate.

45  CENEFRIEI R, Ny SR S AR R RE AL N A, R R Y
PT100 £ HLEH .

45 Try to avoid damaging gear reducer internals during alignment, particularly
PT100 platinum thermal resistance used for lubricating pipe set and temperature
measurement.

4.6 CENLEZEEIAFAITEYE, RO HTRS B o T B AR AR DR, DLBRE B A
WA BB B e . MR MBS N

4.6 Kerosene oil or gasoline oil could be used to clean critical components of gear
reducer. No cleaning with cotton is allowed to avoid cohesion on shaft, gear, bearing
pad, which may impact erection quality. It is better to use silk, jumper, etc.

5.38a % f# F K ZE Commissioning, operation and maintenance
PR L 20U E F L B BB 45 « M e 1 2 B S5 L 2 e b, B R L AR
BHRGHERICIRIEIL T A Ret T ulis ¥
Gear reducer is not allowed to be commissioned until main motor, diaphragm
coupling, oil lubricating device are installed to the standard and electronics controls,
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interlocking system are properly checked.
5.1 HhiEYE Oil batching cleaning
PRCEA LI V2R GERTE s PR 0 B, IR A AT RS e o F LT Tk 3 5 Uk

AL 5] R A A [ b AR P N LR A2 60% 1 N320 B N220 Tk b ik #8
AE R M8 A V2 =2 A TECE A D Y

It is crucial to guarantee that the lubricating system for the gear reducer is clean.
Thus oil batching cleaning must be carried out prior to operation. Properly get
connected oil feed line and return line between oil lubricating station and gear reducer
so as to feed N320 or N220 industrial closed type gear oil into the oil sump up to 60%
of oil sump capacity. Install copper strainer between LP discharge flange for oil
lubricating station.

TEVEHT, RHIETEIINIAE] 50°C (1 55 #1895 Pl IR T], e A i A P B0
W, CABTInIARS G500, SRS AT, S SSER IR, Sk e

Prior to cleaning, heat the cleaning oil to 50°C (open bypass valve and shut oil
discharge valve so as to allow oil to self-circulate in the sump and to prevent
carburization when heating). Then open discharge valve, shut bypass valve and
startup oil station for oil batching operation.

TV, JTHIREE /N R I U ORI SE A AU JE AR IE MY . 4 /NI B
RPN R B Ik, il 12 AN IFRRIARCA 28 )5, Ak f . SRR Rk s AR 22
FRYAIR 8 W I e T4 Ja TR ml B A o $7 MR, ARSEBEAT B3 i e, L2 AR DE R A A
WE, IR TAEA AT E5 .

During cleaning, check and clean magnetic filter and duplex filter screen every
1 hour in the beginning and later onece every 2hr after 4 hours’ operation. After oil
batching operation for 12hr, check and confirm no impurity and then stop flushing.
Remove the copper screen at oil discharge of lubricating station for cleaning and then
put back. Tighten the bolts and continue batching operation again until there is no
impurity present at copper screen.

HR IS BEAE AR Je s EBCEH s et oty 9 10925 =2 Aab 22 T RO R B I, R 6 P9 37 e R
RIS BRAR P Ve A%, 0 LIS P T RS R P9 RORDRS TG 14 5 N R E A VA

After oil batching operation, remove the copper screen at oil discharge flange
of oil lubricating station and empty oil sump to thoroughly get rid of any foreign
matters and used oil in the sump. When necessary, absorb sand particles in the sump
with flour dough before feeding required lubricating oil.

BA RIS R AR S A OB, Rl A SRR AL, RN E A 1 %0
21, BHEASEESETHMBEE.

During the oil batching operation, carefully check for any leakage from lines,
particularly connections of each flange. Meanwhile, check each lubricating point for
oil through sight glass on the casing.

5.2 TENIRIZFE Commissioning of gear reducer
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52,1 BIEFEAT B e AR B H

R B JR e AR A M BT R R A 2 R I, R A BN R G0 15 5 % A
TATRE . Rponlo2 E L, Tl ot AR LA ELB, DS EOR B I
5.2.1  Preparations and checks prior to commissioning

Check all anchor bolts and attachment bolts for tightness. And check the
whole control system in good condition, in particular the interlocking of main motor,
oil lubricating station and gear reducer and other necessary interlocks.

IS HEHTAE e N AR, R i E] 38°C (VR DI s B R,
A AT EEGEA LA . fE 30min J5, AR AR AR it e 7 S (AT I I AR L) IR
BEINE REBRIE, Wbl E . R &S R TAFIER )5, fFiEmhet TS LA d
ot ok 3 e R A2 A TR E 20 B e b 7 O ety 2R A o T AR AR T ek R ks T
R B PROE L% L3R T3 34T RIS 8, RAUE L 1

Prior to commissioning, startup the heater in the oil station so that the
lubricating oil shall be heated up to 38°C (note: make oil station self circulate during
heating) before feeding oil to gear reducer. After supplying oil for 30min, check oil
reservoir if full or not in the upper casing (via oil gauge hole). After check and
confirm that piping, each connection flange, oil pressure for oil station, oil
temperature and each system are working properly, stop oil lubricating station and
immediately check that oil sump level in oil lubricating station is above the specified
level, otherwise continue feeding until the specified oil level. The same method will
be adopted for the gear reducer with lower casing filled with lubricating oil (no oil
tank for the lubricating station) to assure the satisfactory oil level.

R T LA )2 5 AT AR ) 25K o T8 i A (AR fi i AL 5 Rl AL BB
s AR, BB RS, TRmedE A, T a s ihEE; . BT LA
e JR SRR TAR, (i 2 ik BEH TARIRE

Check the rotation direction of main motor. Slowly turn motor and gear
reducer coupling manually with extended handle (the iron rod) until freely operation
and no block or impingement. Then start up the motor. Prior to operation of motor,
start the oil lubricating station in operation first to the normal condition.
522 JOENLE AT CBEHURBYDRL BRI B AL B IE Y 360min, 2474 30min
(TAERTV S ES I
Gear reducer shall be operating for 360min under no load (mill is not loaded and
grinding roller is not in contact with grinding disc) and check and record the
following items every 30min:

WERE (C) FHEHFEE (r/min)
Ambient temperature (C) main motor rpm (r/min)
T IR (C°CH FHAIEE (V)
Outlet temperature of lubricating oil ('C) main motor voltage (V)
T AR H 1 7). (Mpa) FHRALETR (A

LP outlet pressure of lubricating oil (Mpa)  main motor current (A)

FE AR E (°C)
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temperature at each bearing (‘C)
52.3 fifrikia% Commissioning with load

PR ML AT i B 4k 1-2 T

Gear reducer shall be commissioned with load as per the following Table 1-2:
# 1-2 ki B % Lol s 4TI )

Table 1-2 Commissioning load and operation time

pp | wAER et | mwmaan | STO0
NZ Motor rpm | Motor power | Rated load for . HI: ; IZHO th %z Remark
| Ge/min) (ki) roller mill (%) i
1 WUE ek 1/4P 25 24 P HUBLAIUE DI 4% Lo
Rated speed iz ?/T#Hﬂ%ll_fﬂ iJ %ﬁ L g’i
WiE iz AT A e AT . P
2 Rated speed 1/2P 50 16 motor’s rated power.
P The operation time for
3 R t d sooed 3/4P 75 16 each duty shall be
e spe defined according to
4 AUE FR P 100 48 commissioning of
Rated speed roller mill.
H LHUBATHS, K% 60min BRi% 5.2.2 il AL T4, A FRILRATTF A%

For operation under each duty, record every 60min additional information plus those
listed in 5.2.2:

AHUKFE (m’/h)

Cooling water flowrate (m’°/h)

AEKBE R (C) THCHE AL 5 S R 5)

cooling water inlet temperature (C) gear reducer noise and vibration
524 R EREF I Precautions for commissioning

FER AT LB AT AE 5 43805, 77 AT 5C PR Il

Each time stop oil lubricating station Smin after main motor stops.

IS F W R AR N G2 RO A 2, ARGFIsATids%, AR 7 i B i) g 37
HIEESiIR ca

During commissioning, the operators shall carefully monitor the operation and
make records. Stop motor immediately in case of any abnormal operation or noise.

BERG 4 /DI REE — UGS PEERIE I, IR SRR BB BT, NS AL R R
BN e A HERR Je , T T4k B HE .

Check the filter screen every 4hr. Stop the equipment and do troubleshooting
whenever any metal scrap or impurity is spotted. Resume the operation when trouble
is eliminated.

F AR . T DB S RGURL AUE B (A, B RG R E S NS RV LR
A JE T DLHERR, AN o P J ROR 2 B s R R R BR AT 9 AT 8 B R R ORI 2 L

In case of bearing temperature, lubricating oil pressure or other system higher
than the rated settings, alarm system is activated and stop the system immediately for
troubleshooting. It is not allowed to restart the system or remove safeguard before the
cause of problem is found out or eliminated.

AEKH R CC)
ooling water outlet temperature (C)
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52.5 AL Inspection and acceptance

ISH ARG, BATVEAIR S, R & e s & A He | N T RS s A A R A
W ETHC S AR IS RG] ST, RaElE g I E T maEgh
B R BBRIE LR THRE .

After commissioning, carry out careful inspection and record down the tooth
contact pattern of gear wheel pair; check and compile each commissioning record;
check each control system in good condition: check grease filter and clean it; check
each connection of the whole driving system for any looseness.

R A NS RAE A E S B R E, R SRS .
The above checks shall be properly documented and pictured as basis for
acceptance.

5.3 f#H4EH* Operation and maintenance

JLXM RIVBIENLZAEE . EEA B, DaUnaeiE BALES, #AE N RN AT 1
B3R A IR A A8 U B S A K, IR DI S IRAAT o« SO BN T N R ARYE IS AT 10 3% 7>
PrECENLRIZ AT IGO0, BRS¢ S FR R e, DA BRBR™ 5 Ja .

JLXM series gear reducer is a precision and important equipment, requiring
careful management and maintenance. Operators shall get themselves familiarized
with operation requirements on each equipment and abide by them in practice.
Equipment serving people shall analyze the operation condition of gear reducer
according to operation records. If necessary, stop the equipment for troubleshooting to
avoid serious consequences.

53.1  JEENETHHE S AR 7

BEUUR N HHLET, 205G R SRR M R RCEA LA, e RS EMER 5 Bl s, BA
B B BIRUE R, I ELBdA L A8 1A il it e Vi S A B B S EALEEAT A
5.3.1 Preparations before startup and operation procedure

Each time before main motor startup, it is required to startup oil lubricating
station firstly to feed oil to gear reducer. Start the oil pump for 5 min, making sure that
oil supply pressure is up to the required value and oil reservoir in the upper casing of
gear reducer is filled with lubricating oil, then motor can be started.

532 1EHLEAEREF Shutdown procedure
5321 SAKRAEANR

D1 2% i i R 5 452 L RO L A I, s LA i TG, modE e 2
B, WA RGENL A LIS 5, A RESC T 5 R, 75 ) S R Al PLEL 2R AR R
HHL
5.3.2.1 Monthly checks

For whatever reasons that gear reducer has to be stopped, first stop main motor.
Due to inertia, gear reducer will continue rotation. Therefore, you cannot shut oil
supply from oil lubricating station until gear reducer comes to a full stop. Otherwise,
bearing pad may be burned or even gear reducer is damaged.
533  EfrH ik Checks during operation
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5.3.3.1 H 67 4 %F Daily checks
2 5.2.2 FR ALK N ARG 60min K & idsk— K WA T i
HREEREH TIAE); KA EEREACE 53R R ERSD . fh i e AT 4E R IR
Check every 60min and make record as per 5.2.2: check each connection for any
leakage: check each bolt for loose: check each traveling part for abnormal noise or
vibration. Maintenance shall be exercised as per oil station regulations.
5332 HARENE
R IR e e EVE R DRSS AU DE A%, B 28, L REE RIS, 208
T4 IS 5 N2 7 RS AL B DR R A AR R o % BB 8 S L e R AR L A 0L, A3 1 i B
I HERR o fZntti ME AT B H 4D ORI N B AT . A A IS O, kIR (R
fi /D i ARG AN ) LA A S R D 5 3 A mTER R R AL B
5.3.3.2 Monthly checks
Check and clean the magnetic filter and duplex filter in the oil station. Stop the
equipment for troubleshooting whenever iron chipps, white metal chipps, plastic scrap,
etc. are spotted. Check each coupling and other connection locations. Get rid of
problems identified. Maintenance shall be exercised every month as per oil station
regulations. Check tooth contact pattern. If any abnormal (less impression or smaller
contact area) is identified, make careful analysis and consult us for solution.
5333 FERRENE
RV BT EE, RINART, SN B A . R IR DAL P SR i ek A A )P
2B R HE T T4, A T ) A A o R 4200 R GE AR T S
5.3.3.3 Checks every half a year
Check the quality of oil and replace when deteriorated. For replacement,
remaining oil must be completely emptied out of gear reducer and oil tank of oil
station to improve the life of new oil. Check control systems in good condition.
5334 EMIRE AL (FEILER 1-3) Regular check and maintenance (see table 1-3)
®13  EHREREY

Table 1-3 Regular check and maintenance

ﬁﬁrlilizjﬁgile(:k i H M A % Check item and content #%7F Remark
FEAHPTRE,  FHL S GENL G2t PN
%:Aiti Foundation Foundation settlement, and alignment of BAHE K Check
central line of motor and gear reducer cvery yeat
wiEe R M K& A EVR Tooth face & H k& —x Check
L damage or contact impression every month

N E8 % A Ec 124 Connection bolt of

L &5 a5 Loose?
each part inside the reducer T

W #B Gear reducer

mside HERERIAE
Any other abnormal condition
T A R 5 [ i 2 3R 22 i 1) ] Bt

co-axial error and axial clearance of

4hi Gear reducer )
each coupling
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outside HoE A A 7584 3 Anchor bolt is loose?
KT . B4 Each seal face and piping Eﬁ/ﬁ/@;ff;gﬁ; leak or
% IR FE A4 Multiplex temperature Eﬁ.%%gﬁ(&%
sensor Cal.lbrated as per
Instruction
Iy T Al A 15 7 SRR AA ) Any abnormal
Diaphragm coupling noise or loose bolt?
Sl iE vl A Clean oil tank during
oil replacement PNV
IR JAHIZE . EIN#EE Oil pump, oil gigz
Fayh g cooler, electrical heater Calibrated as per
e Rt yE e MUPGLIERE . 191) Magnetic instruction
oil lubricating station filter, duplex filter, valve
eI . AGREE BACGR KL g ol
Control cabinet, instruments on the
panel and electronics

5335 el R PO W

HOENLBAT 1 )5, SEH B AL AL O 2k 10 () Al P2 A AL o L 0o 25
I FEREE AT E A, w2, BRI CAnZEal R0, JF4% 1.3.3 F0 2 e HE A%
5.3.3.5 Special precautions and proposals

After the gear reducer is working for a year, it is required to re-check co-axial
alignment both for roller mill and gear reducer central line and for motor and gear
reducer central line. Find out the reason why the limit is exceeded (such as foundation
settlement). Carry out alignment once again as per Item 1.3.3 and 2.

PRCHATL B A FH R TR ek S AR AT S 4, DU #3124 15000,

The lubricating oil used for the gear reducer shall be replaced every half a year
for the first time and later the interval is 15000h.

ORI 11247 (15 REBAED S & 8 st m oty B 55 2) 3 syl
1217 10min

If the gear reducer stops operation for a long time (15 days above), it is required
to startup oil pump for feeding and meanwhile startup main motor to make it work for
10min.

AL T S Sk A AR, Bk R R A S A 8 e HERR DART, AMSEHTE S
F L. When the main motor trips on emergency, you are not allowed to re-startup
the motor until the trip reason is spotted and eliminated.

HERHRERBENZEBITHNEERIERMHZ—, RINHEFLEH T&L GE
PGP320CG. T&L GE SYN320CG £ Rk, £/ R L.

Quality of lubricating oil is one of the factors contributing to the safe
operation of gear reducer. We recommend T&L GE PGP320CG. T&L GE SYN320CG
Synthentic gear oil. The ideal manufacturer is T&L Chemical.

TR FH TR S ISR, PT SO D LR T T SR A R BOR S A A 0 ARl 7 1) A5 FH 5 i
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Correct choice of additive for lubricating oil can improve the lubricating
condition of gear reducer and extend the life of gears and bearings.
P BASAGR B 2 HR, N AR E — IR

All electrical instruments shall be calibrated once a year since the date of

ex-work.

5.4 WA AXHEER Troubleshooting and elimination

TRCE AL A A b 0 SR RAEAE B R 2, "R BAR 2 5 T B 1 A b 7 X L UFIR
e RIIR SYIEIRA K 2. (FERE 1—4).

Since there may be complex causes for the problem associated with gear reducer,
it is required to carry out diverse investigations for troubleshooting. Listed below is

the common problems and preliminary troubleshooting.

R1—4 iR R SRR it

Table 1-4 Troubleshooting and elimination

WHR e fE JE KA Tt
Phenomenon Cause of problem Measures to be taken
KAIEMNA S EelE, Raika e Lm
1475117 bearing damaged Check filter screen for any alloy chips and check
bearing alloy bush.
NI, o | 20EWE M E R AR AR quality of SR 56 i 1 9 )5
IR T L A R lubricati : b d lubricati 1
B Gear ubricating oil changed Observe and test lubricating oi
- e RERIPLEGR. Bk GEHoiE)
reducer 3.3 84T overloaded
bearing ‘ Check motor currint, \{oltage (output power)
¢ 4. TEARRESAH TR0y B B 46
emperature . . .
increases temperature sensor distorted Calibration or replacement
' SALHEA o 25 A s R VA B A 1O
insufficient oil supply Check oil supply pressure and lubricating oil piping
6. fit I T i 1y oA 74 A 2 B /K AT 7K
high temperature of oil supply | Check cooler water supply and water temperature
114 e sl 7 45 1 AR A
IR gears or bearings damaged Open cover for inspection
b et g 2.2 Ay o B A R BE AL F B AL 15 b
¥ B AR 2 . . .
Gear reducer overloading or impact load Check roll‘er mill or motor for problem
abnormal 3 hRRA 5] o - % [l 7 i B0 MR AR
noise or bearing becomes loose Check and tighten lock bolts for bearing cover
o 4. BE WL B R B AL O A RAE L2 I B A% 5L D]
vibration S . . . .
mill side or motor central line Align central line and check why displacement
displacement happens.
‘ﬁ“ “::“ v ) 3 IEll \E‘%H = s, \
{}Iﬁm/)ﬁ'ﬁ/ﬂﬂ l../Hﬂﬁ?Fﬂé)#hiTjZﬁz%Té KA e HL
Oil  leakage | oil seal or gasket damaged or i
h . . . Check or replace oil seal, gasket
appens  to improper installation
e -
gear reducer .Z.H%EE%@M ) F¥ 424 Tighten bolts
connection bolts become loose
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3.JESIF 1% % vent cap blocked

o I HERR % 9 Check and get rid of blockage

1M B R LR oil pump
or pump motor damaged

KT, e 2 el B

Check, repair or replace

2.3 5% 3 1 AR 5% 7™

HOE AL | bypass valve for the oil station Ch k&%ﬁ@%fﬁm |
VAL R not closely shut cck andacjust bypass vaive
Oil supply 38 B A AR T K - HERR
pressure drops piping or cooler leaking Check and repair
for gear ' 4./E|37¢.<“&{E|3 ELLONGE . T,
reducer oil suction tube for the oil : : .
. Check oil level for oil station
pump happen to air intake
5. NFRKR (ORSRETARWAE S
pressure gauge fail Check and calibrate pressure gauge
AL 1 B ARl 1 B 28 K IR
s A1 BETT piping or cooler leak Check and repair
Oil supply 2.7 BV L AT A - R ok ek T
pressure rises oil viscosity too high Check oil designation and oil temp. supplied
for gear 3R R (ORSRE TSRS
reducer pressure gauge fail Check and calibrate pressure gauge
L Lo | LM K b R OEK B2 AR R AL 3D
E%)#Hﬂﬂﬂ %j% connection bolts for the e e LA .
S g 7 ) i K2 H-HE%: Check and repair
Diaphragm ;i(:zls)ilragm coupling become
coupling 2 FE il T 131 A
unsecured and misalignment due to foundation SR a2 1IF H 02k Align the central line
noisy settlement
' 3B H38 diaphragm damaged F i F Replace diaphragm
1L RS S (.)11 M 4 44 B (E Oil pump gears are seized by
pump overloaded and oil foreign matters
S5 viscosity high ‘ )
3R Ol 2. AT F B AN RO il - . ‘
pump happen pump shaft and motor shaft 56 A4 % Calibrate co-axial level
to noise or eccentrl.c 5 :
vibration | >-Pcli#Edin coupling damaged | K #EIF S H AR Check and replace rubber ring
4R AR ISR AR AR
oil pump bearing, gear and e, s # Check, repair or replace
pump casing damaged
MBS/ 1. AR B ATt AN ] o
i KOl oil pump shaft and motor shaft 5 [H) 4 F Calibrate co-axial level
pump leak or eccentric
end cover 2.9 5 N Il B A oil seal in X )
overheated the end cover damaged R BB Check and replace filling
THIFE PR 9 AL 1 1. A BN ERKK cooler VA H) 25 252 R AR 06 A6 2y 1 7K 43 Pressure test on
K Ol damaged or water leak cooler pump and check water content in oil
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level in the oil
tank increase
or decrease

2.8 IR
piping happen to oil leak

K 2533t [F3h & Check oil feed and return line

T R B
too high
temperature of

oil supply in fouling

the oil station s B o =
4.5 .E% B ﬁj.: A FFE A 2%E Open air relief plug
air in the piping

1A A KR B
cooling water temperature high

SR i PR /KR
Take measures to reduce water temperature

2.8 HIKKEA insufficient
cooling water supply

IR K&

Increase water supply

3 A HEE AU cooler piping

22845 Remove fouling

MG eSS
RN 4x SR S
Metal scrap is
found at
magnetic
filter in the oil
station.

1 s AR
oil batching operation not
properly carried out

PRSI VS Y]

gears or bearings damaged

e, &HEE % Check, repair or replace
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ffR—: BRIERBRRIT R
Annex table I: Tightening torque of connection bolts
b e | BRI | AT e | BB | AT
dia. of bolt torque of torque | torque of impact dia. of bolt torque of torque of
spanner spanner torque spanner | impact spanner
D (mm) Dr (N*m) Sch I(N*m) D Dr(N*m) Sch I(N*m)
M6 8.5 7.9 M45 4263 3936
M8 21 19.6 M48 5145 4728
M10 42 39 M52 6615 6174
MI12 73.5 67.6 M56 8232 7644
M14 114.7 101.8 M60 9996 9310
M16 176.4 166.6 Mo64 12348 11466
M18 250.8 233.2 Mo68 13456
M20 480 441 M72 14689
M24 617 568 M76 17235
M27 902 843 M0 20368
M30 1215 1137 M85 24327
M33 1686 1539 M90 29492
M36 2126.6 1969.8 M95 35421
M39 2127 1970 M100 41122
M42 3391 3146 M110 54799

T R T AT 5 R BUE B AR 5 N8 8RN 5 T RE , A MR AR iR R A 9109k I
FELL BB A e LL1.41 REBIFR T H 47 5 /I EK
AR IE B  ATE T3EAT
ST AHAs=m/4 (D—0.93820p) *
Hr, D=BRARER
p=1RpE
WA T K AT = R AR SR SE ) XS S THIAR As X 0. 75
8 8 I K I¥) IR 55 /% 9:640 N/mm”
Note:
Tightening torques values listed in the table are corresponding to that of bolts with
strength of grade 8.8. In case of bolts of strength grade 10.9, the tightening torque
values will be obtained by multiplying vales listed above by 1.41.
For bolt strength beyond the table above, calculate as follows:
Stress area Asm/4 (D—0. 93820 p) >
Where: D = nominal diameter of bolt
p= pitch
pre-tightening load of bolt = Limited stress of elasticity X stress area As X 0.75
Yield strength for bolt with strenght grade 8.8: 640 N/mm?
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