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Postal: PO-Box-319 Doonside NSW, 2767

Always onthe Move

Tel: (1)757-485-3355

Tel: (61)2-8811-6555

Fax: (1)757-487-3193 France China Fax: (61)2-8811-6500

SM-Cyclo France E.U.R.L. Sumitomo (SHI) Cyclo Drive China, Ltd. National Telephone Number: 13000 DRIVE
Canada 65/75 Avenue Jean Mermoz 26F, Raffles City No.268, Xizang
SM-Cyclo of Canada, Ltd. F-93126 La Courneuve France Road Central, Shanghai 200001 China Philippines
870-Equestr i : : 0 S {SHI-Eyelo-Drive-Asia-Pacifie Pte-ttd:
Ontario, Canada L6L 6.7 Fax: (33)149-929490 Fax: (86)21-6340-3673 Representative Office in Philippines

Tel: (1)905-469-1050
Fax: (1)905-469-1055

Italy
SM-Cyclo Italy Srl

Hong Kong
SM-Cyclo of Hong Kong Co., Ltd.

Unit 23E Burgundy Corporate Tower
252 Sen. Gil Puyat Ave. Makati City, Philippines
Tel: (63)2-888-5866

Mexico

Via dell' Artigianato 231-20010

Unit 1802, 18/F, Park Building, 476

Fax: (63)2-843-0021

SM=€ycloDe-Mexico, SA-de €:V-
Calle "C" No. 506A Parque Industrial
Almacentro Apodaca, N. L., Mexico 66600

Cornaredo-(Mi}; Iiaiy
Tel: (39)02-9356-2121
Fax: (39)02-9356-9893

€astte-PeakRoad Kowloon; HongKong
Tel: (852)2460-1881
Fax: (852)2460-1882

India
Sumi-Cyclo India Pet. Ltd.

Tei. ()L]O 1=6307-3077

Fax: (52)81-8369-3699

Brazil
SM-Cyclo Reductores Do Brasil Ltda.
Av. Fagundes Filho, 191 Metro Sao Judas

Singapore

759717, Ramkripa Apartment, flatNo-2;
First Floor Capt. A. Ranade Path,

Edificio Houston-Sala H123 Sao Paufo-SP

Brazil 04304-010
Tel: (55)11-5585-3600
Fax: (55)11-5585-9990

Netherlands Sumitomo (SHI) Cyclo Drive Asia Pacific Pte. Ltd. Deccan Gymkhana, Pune 411004.
SM-Cyclo Benelux BV No.36 Tuas South Street 3, Maharashtra, India
Den Engelsman 16D NL-6026 RB Singapore 638031 Tel: (91)202-5653760
Maarheeze The Netherlands Tel: (65)6863-2238 Fax: (91)202-5653755
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Features

Optimized for air cooled condenser use

1. Selection Criteria , Mator power vs. Fan diameter
Fan,
# The SFC Series is specifically designed Welwinp2HnD0R RN RN G R
for the air cooled condenser drive, :: L 1
@ Use the chart to find the correct size based on i :L
motor power and fan diameter, E 11
§ 18
0
20
20
R = | scoss | sroon | sroors |

3 Raler o the seloction tabla on page 5 for details.

2. Low Vibration Design

@ Extended Bearing Span
Even if the cooling fan is balanced , excess vibration can occur during operation.
Using an extended fan drive shaft (gearbox low speed shaft), run-out due to fan
operation is significantly reduced.

# Balanced Mounting Load
By arranging the mounting bolt holes uniformly about the fan drive shaft, the load
to the gearbox mounting base is transmitted uniformily.

3. Flat Mount Design

The SFC gearbox is designed withoul protrusions beneath the mounting surface,
leading to simple mounting base design and construction.
The design also lakes into account the use of an oplional backslop and pump

to be added without protruding beneath the mounting surface.

4. Thermally Efficient Design ,

Due to the gearbox location in a cooling tower, minimal airflow
from the cooling tower fan reaches it.

The SFC gearbox is designed with maximum heat dissipation
and with minimum heat generation in mind.

# Maximized housing surface area
@ Lower oil level to reduce churning loss

@ Large oil capacity




Mates Lewel dB{A)

Shaft speed reduction achieved using oplimized gear pairs,
FEM modal analysis is also performed to minimize natural

reduging gear noise.
frequency oscillation. FEM Anabpais

LDV&" ND'SE Moise Lovel Undor Load
Using FEM analysis, deflection under load is minimized and

3dB(A) Noise Reduction From Previous Series TR ERP e R
proper gear looth conlact is maintained.

Ease of Maintenance

@ 1 Year Maintenance free operation.
@ (il fill, oil drain and oil gauge are located on the low speed shaft external wall for easy access.

@ Internal gearbox inspection possible without draining oil due to inspection cover location
above operaling oil level.

@ Molor rotation direction can be checked without removing the molor, This capability requires a :
specific coupling type. If this is a required capability, please inform us upon ordering the gearbox,  Mst2ied Coupling Removal Example

* Rafar o the maimanance manusl

Available Accessories

Air cooled condenser specific accessonies are standard equipment.

_Standard Equipment — ———__Options
Mator Adapler Backstop® Matar
Qil Pump Oil Heater Motor Coupling
Inspection Cover Flow Switch Fan Coupling
Ajr Breather il Level Swilch Drain Vahe
Qil Gauge Vibration Sensor Seat
Magnetic Plug Integral Cooling Fan
Dirywell

* Uise ol a backstop (optional) is o prevent reverse motation of the cooling fan
Backslop uses the infemal gear ol for lubrication. Grease lubrication type is
also avalable.

Inverter Controlled Motors B = W

Due to the recent application of inverter controlled motors, SFC series is designed for continuous lubrication
in variable speed environmenis.

H R R B R R R R A RS R R R AR
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Nomenclature

SFC 065 P2 |—| RIL |[|[N| — | 14

Gear Stages

(kMm)

N -No Additional Cooling
RIL (Standard) 0

060 (21.7) 11.2
Rt 070 (355)  Pamlel pinans 16
075 (44.0) Douli Reduction RML F :With Cooling Fan ;g
Motor FB:With Cooling Fan & 994
Backstop
Standard Specifications
SFC Series is designed to CTI standard specifications.
Item Standard Specification
Material Spec : Alloy Steel
Gear Heat Treatment : Case Hardening
Processing ; Precision Finish
Type : Roller Bearing
Bearing Rated Life(L10) : Low Speed Shaft Bearing ««--«--+++ss=xea- -+ 100,000 Hours or Longer
High Speed Shaft / Intermediate Shaft Bearings - - -50,000 Hours or Longer
Shaft Malerial Spec : Alloy Steel
Housing Malerial Spec : Cast lron
Gearbox Hausing and Cover Mating surfaces : Fluid Gasket
Seal Low Speed Shaft : Dust-lip Oil Seal
High Speed Shaft : Dust-lip Gil Seal
Lubrication Shaft Driven Oil Pump Lubrication
Paint P4 Reference
Rotation Speed High Speed Shaft input speed : 100~ 1800 r/min
0Cc~40°C
External OufhudoBmpe(eiirs Temperatures within the -15°C~40°C range requires the use of synthetic oil.
Conditions | Environment Mot designed for corrosive or explosive gas environments.
Alfitude Designed for altitudes of 1000m or less.




Lubricant Specifications

Amvord :
: Lot "’“"'"G : BP CASTROL CHEVROMN TEXACO |  EXXON MOBIL SHELL | TOTAL
[ Minaral | ISOVGIN| ENERGOL ALPHA OPTIGEAR TRIBOL mﬁm MERDPA SPARTAN | MOBRLGEAR [+ TTTEY CARTER
40°C | Ol | AGMAEEP| GRo3x0 5P M0 1R it W EPI 5] 0 351]
=15~ |Synthetic| 150 VGIA - - MOBLGEAR | MOBLGEAR
40°C | DI | AGMAGS SHCXMP X0 | SHC X0
Painting Specifications
Kind of painfing Painl Specification
N Pantolfnshcont | Type | Thickness Qualty
cﬂﬁg 40~80 | Denatured alkyde resin
Outside Painl Denatured epoxy “Finish | I )
Coating | 15~30 | Vinyl denatured epoxy paint
inside Paint — — | 20~40 | Denstured alkyde resin




Mechanical Rating Table (Service Factor 2.0)

# Selection Condition ; Ambient Temperature is 40°C. Service factor is larger than 2.0

The numbers in the table represent the gearbox size e} 060 .. 5F

® |nput Shaft Speed 1750r/min

, 0BOF ... SFCO60 with coaling fan

@ [nput Shaft Speed 1450r/min

Fan 175 | 155 140 125 110 o7 88 | 78 FanSpeed | 145 | 130 | 115 | 105 | o1 | 81 | 73 | 65
o [ sy e A o O - e £ e B 10| 11| 13| 14| 18| 18 | 20
Bl =<1 -1=1==|=1= 2 e e e e e
w| - - |- = | = | 060 0G0 0G0 gl - | =-| |- |- | — |0e0| 080
g,_gg__— = - = = 060 060 060 w80 - - = 060 | 060 | OGO | DBS | OBS
5 110 = e —  0BOF O6OF 060F 065 065 g 110 — | D6OF | O60F | DBOF | DBOF | D65 | 065 | O70
= 132 | - 060F 06OF 0BOF 0BOF O0G5F O065F OTOF 132 | OBOF | OBOF | DGOF | OB5F | DBSF | OTOF | O70F | O75
. 160 | OGOF ' OGOF | 060F OBSF D6SF | D70F | 070F 075F 160_| 060F | OBSF | OBSF | D70F | O70F | O75F | O75F | 075F
200 | =+ - = (70F O70F O75F O7S5F — 200 | = |O70F | O7OF | O75F | O75F | O75F| — -
@ Input Shaft Speed 1160r/min @ Input Shaft Speed 970r/min
FansSpeed | 415 | 105 | 93 | 83 | 73 | 64 | 58 | 52 FanSpeed | o7 | a7 | 78 | 69 | 61 | 54 | 49 | 43
ﬁ 10| 11| 131458 [ 18] 2] 2 By 10| 11|13 ] 1416 ] 18] 2] 2
gl = | = | =] = || =" | 080|080 | 08] s | — | — | — | 060|060 | 060 | 065 | 065
E?ﬁ———ﬂﬁﬂﬂﬁﬂﬂﬁﬂﬂﬁﬁﬂﬁﬁ g?ﬁ—ﬂﬁﬂﬂﬁﬂﬂﬁﬂﬂﬁﬂﬂﬁﬁﬂﬁﬁﬂ?ﬂ
=| 90 | — | 080 | 080 | 060 | OBO | 065 | 0B5 | 070 5 |_90_| 0BOF | 06OF | 0GOF | 065 | 065 | 070 | 070 | 075
é 110 | O6OF | 060F | OG0F | D65F | 065 | OV0 | O70 | O7S £ 110 | O6OF | O65F | O6SF | O70 | O70 | O75 | OF5 | Q75
= | 132 | O60DF | OB5SF | 065F | OTOF | O70F | O75 | O7S — 132 | 065F | OBSF (O7QF | O75 | O75 | 075 | — —
160 | O65F | O65F | OTOF | O75F | O75F | 075 — — 160 | O7OF | O7OF | O7SF | O7SF | OFSF | — = =
200 | » | + lowsFlovsF| — [ - | = | - 200 | « lomsFlorsF| — | — | — [ = | =
Attention
1} = symbol indicates a non-slandard application. Consult Sumdomo for details
2) Far more specific details please use the following selection mathod,
Selection Procedure
@ Selection Order
Itam Salection Method Relerence Paga
Deatermine A
Rotetiom fatio | [R2duiction Ratio] =[Motor Speed] +{Fan Speed] —_—
Datermineg the = =——
Service Factor (6F) | 5 =20
e | [1aior Power] [Machania Raiing (Servics Focior 20]] P Mochanical Power Rating Table
A [Actusal Theust Load]s [Allowable Thiust Load on Slow Speed Shafl] | F/8 Allowabls Thiust Load an Siow
Consenvalively caiculated, Actual Thiust Load = Fan Theust Load + Fan Weight Speed Shaft
Mm [Thesmrad Power Riating | » [ Temperature Comecion Facr Ta] < [Molor Power] | £.6 Tharmal Power Raling Tabbe
B input Ms i Standand Inpul Shal operating ranga 100~ 1800ximin
Altention

1) Thirust load is the dowrwarnd thrust load due bo the weight and rolation of the cooling fan In the clockwise direction

2} Aliowable thrus! load is based on a baaring life of 100,000 hours. Flease inguire about cases above the 100,000 hour limit
3) Consult Sumitoma whaen operating ambsent tlamperatura exceeds the 0~40"C ranga.

4} Consull Sumitoma when input shall speeds lower the 100 fmin or higher than 1800 rfmin

@ Selection Example
Required Specifications Selection
Use - Air-Cooled Condenser 1. Determine Reducion Ratio
Maoior Powar : 13W = 150/ 500nmn Molor Speed | Fan Speed = 16
(Decelerating Torua] 2. Dedarming the Seevice FACIO v -vosnmnibinsiimsiiiisnss SF=2.0
Cocling Fan Speed - 91 rimin 3, Deormens the Size
Aciug! Thiust Load = 26kN Transter Capacity (Molor Rasing) SMechancal Raing @ 5F2.0
Rolation Direction Countarciockwine mialion From Raling Table SFCOESP2-16 Rato 16
Amblanl Temperatura : -5~40°C 132<138K\W Mecharical RaSngBSF2 0]« v« vooessssinranniiies OK
Backstop : Yos 4, Check Thrust Load
Low Speed Shaft Alowable Thrust Load
L [ A s A N e PP A P s 0K
§. Chack Ambient Termperature
Withaut Cooling Fan [Ambient Tomperstuen 0~40°C)
Ho0kw = 0.7 = 11 2kw < 13w{Mokor Rating] <=« +-++e0seerass NG
With Cocling Fan {Ambiard Termperature 0=40°C)
270w x 0,73 = 198w < 1320w Motor Raling] - +ovveveavesee O
6, Chock Input Shatl Oparating Ranga
1500rfmin Faned Spessd is within e 100 1800rimin cperating ity DK
7. \With Backsiop
Based on the selection crilera sbaove, SFC0E5P2-FULBF-16 |s selecled




Mechanical Rating Table (Service Factor 2.0)

Unit : KW
Nominal Input Output Size Nominal Input Output Size
Raio | Speed | Speed | 465 | o5 | o70 | 075 Raio | Speed | Speed | o0 | gg5 | o70 | 075
rfmin rimin rimin rfmin

Exacl Ratio 8750 | 5.083 | 0.565 | f.845 Exact Ratio 15996 | 16.235 | 15750 | 15800
1750 175 226 | 268 | 345 | 399 1750 110 141 167 | 220 | 283
10 1450 145 191 224 287 344 16 1450 91 118 139 184 242
1160 115 154 | 181 | 239 | 204 1160 73 a5 112 | 148 | 195
ar ar 129 | 151 | 200 | 253 a70 61 79 94 124 163

Exact Ratio 11.367 | 10.739 | 10.829 | 11.160 Exact Ratio T8.640 | 17500 | 17.647 | 17.506
1750 155 180 237 206 are 1750 a7 111 147 184 243
11.2 1450 130 151 198 248 315 18 1450 81 a3 123 154 203
1160 105 121 | 180 | 200 | 254 1160 64 75 a9 124 163
970 a7 101 | 134 | 187 | 242 a7 54 62 83 104 137

Exacl Ratio 12206 | 12888 | 12600 | 11.966 Exacl Ratio 19195 | 20.040 | 19.447 | 19.500
1750 140 183 | 207 | 274 | 345 1750 B8 a5 136 | 172 | 233
12.5 1450 15 154 | 173 | 229 | 304 0 1450 73 74 113 149 | 185
1160 93 123 139 184 252 1160 58 63 9 119 157
a70 78 103 117 154 211 870 49 53 76 o9 131

Exact Ratio 14204 | 14000 | 14118 | 13428 Exact Ratio 22368 | 21.602 | 21783 | M.8a2
1750 125 145 | 183 | 229 | 314 1750 78 93 124 150 | 185
14 1450 105 121 153 182 263 224 1450 65 77 104 125 163
1160 B3 a7 123 154 212 1160 52 62 83 100 13
970 ] 81 103 | 120 | 177 a70 43 51 70 &3 110

Attention

1) When the desired input speed is not shown, use interpolation o determine the appropriate values.
2) When inpul speed (M) is below 970 rimin, use the following formula to determing the mechanical power rating (PN)
- L
ey
3) Please inquire with us when input shaft speed exceeds 1800rmin.

Thermal Power Rating

Unit : kW
Nominal Input Nummhar Size L Aibland TmFr:gu; C?:amn
Rath Speed . —
r/min Fﬁg 0eg. [ Deas.|| 00| 0TS T Without Fan Wilh Fan
20 1.00 1.00
— 136 158 182 220
1750 30 085 087
10 1 230 269 309 374 40 0.70 0,73
o 132 158 181 215 50 0.55 0,60
L W 1 225 | 265 | 307 | 386
= 128 153 17T 213 Attenlion
+ 1180 i 182 230 265 320 1) Shown in the table are the ratings for modals without
— 123 148 171 208 a cooling fan and with a coaling fan.
970 1 185 | 222 | 257 | a2 3 #“5“5173“-‘“'”" a fan)
~ @ values are applicable to continuous operation
1750 L 186 || e at ambient temperature of 20 C or less.
1 232 275 315 348 3
16 135 360 TR 200 When the temparature is out of the ranga,
1450 E refer to the temperature comraction factor shown above,
v 1 229 | 272 | 313 | M5 3) When the high speed shaft speed ks not shawn in the
1160 = 128, | anra] 1800 5T table, find it by interpolation method.
1 194 236 270 295
214 _ 125 | 181 | 173 | 190
870 1 187 226 259 285

Allowable Thrust Load on Slow Speed Shaft

Unil: kN
Oulpat Shaft Spesd Size
{rirmin) 060 0B5 a7 a75
=200 22 28 3 50
=150 27 28 31 50
=100 30 34 38 50

*_ Thrust Load



Application Data Sheet

Enter the required specifications below when inquiring aboul SFC series reducers.

1. Load Conditions

I Motor Type - AC - Pole %nge:- Inverter
| Motor Power | kW - HP dmin
Maximum Start-up Power 1 kW
Actual Power B kW
: Input Shaft Speed (Min-Max) Min r/min, Max r/min
| Output Shaft Speed {Min-Max}_ . "I Al Min rimin, Max rfmin
Thrust Load{Fan Thrust+Fan Weight) Down N

Qutput Shaft Rotation Direction
(As seen from the shaft end)

& As seen from this direction

Counterclockwise
Maximum Torque (Motor Rating Ratio) %, Frequency TimesDay
2. Installation Environment ™"
Ambient Temperature Around the Gearbox N S c
Corrosive Gas (ex. Hydrogen Sulfide etc.) None « Yes( ™ ™ )
3. Backstop™ N i |
Backstop Yes - No
4. %_pecial Requests B e e _
Noise Level None -« Yes SF[L':'“mmm :g:::i; )
Paint - Standard + Other
Non-Permissible Materials (ex. Aluminum+Copper etc.) | None - Yes (“** )
Attention

+ When using pole change motors o change from high speed to low speed, controd the fan rotation speed so thal regeneration
braking torque does not act on the gearbox,
++ YWhen running cooling towers in close proximity (o each other, exhawst air flow from an operational lower can cause the reverse rolation
of fans that are nol operating. Using a backstop 1o prevent this motian has the following advaniages:
1. Maintenance an the non-operational unifs is possible.
2. Reduces the motor starting torque when the non-operating units are brought cnline,
3. Prevents gearbox damage from excessive starting torque.

=% SPL:sound pressure level
PWL :sound power level

#+sx Consult us when using a sound proofing cover.




Dimensions
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o M, » W M Low Speed Shaft High Speed Shaft
- N O S I R _'g_\—-i-m
El -
LUnits: mm
Pipe Thread
s A B c o | 1| G H J Mm | Hs | s
— {Installation Boll) pr1 | k1 | k2 | oP2 | N1 | N2
060 | 583 | 312 | 414 | 240 | 580 | 40 45 35 |{M30)| 105 | 770 | 210 |R11/4| 260 | 505 | R1 14| 280 | 105
065 | 632 | 332 | 463 | 260 | 60D | 40 45 35 | (M30)| 105 | 820 | 250 |R11/4| 280 | 555 | R1 14| 300 | 105
070 | 661 | 357 | 482 | 275 | 650 | S0 52 42 | (M36)| 135 | B40 | 255 |R11/4| 200 | 575 | R11/4| 325 | 105
075 | 714 | 377 | 535 | 295 | 690 | s0 52 42 |(M3B)| 135 | 875 | 255 |R11/4| 310 | 610 | R11/4| 345 | 105
e Low Speed Shaft High Speed Shafl Weight 08 Q'ty
ViUt L Xt | W1 Z1 | wuDeem| S R | R | L2 | FB | X2 | Y2 | Z2 | wabepn| (kg) [(Litars)
060 | 120mB | 210 180| 32 | 11 | 18 | M24/50 | B5mB | 180 | 145 | 125 | 200 | 18 T 11 | M20m2 | 650 | 55
065 | 130m6 | 250 235) 32 | 11 [ 18 | m2d/s0 | 75m6 | 180 | 945 | 125 | 295 [ 20 | 75 | 12 | m2om2 | B20 70
070 | 140m6 | 250 225) 38 | 12 | 20 | M30/60 | 75mE | 180 | 145 [ 125 | 225 | 20 | 75 | 12 | m2om2| 900 | 90
075 | 150m6 | 250| 225| 36 | 12 | 20 | Maoe0 | 75mE | 180 | 145 | 125 | 205 | 20 | 7.5 | 12 | mzomz | 1180 | 115
Motor Size of Reducer
Frama Flange 7ol (B SFCDB0 SFCO65 SFCO70 SFCO75
IEC | JEM | IEC | JEM cM | IR |eM | IR |cM | LR | €M | LR

250 225 AS50 | FF500 | 550 | 835 | 689 [ 145 | — - — - — =
280 250 AS50 | FFS00 | 550 | 857 | 689 | 145 | V38 | 145 | 757 [ 145 | — -

B

— | 280 | AB60 | FFE00 | 660 | 983 | 744 | 175 | 793 | 175 | 812 | 175 | 865 | 175
35 | A5 ABG0 | FFE0D | 660 | 1393 | 744 | 175 | 793 | 175 | 812 | 175 | B6S | 175
355 355 ABDD | FF740 | BOD | 1680 [ — — = — 882 | 215 | 935 | 2156

Attention

(1) Keys and keyways for both high speed and low speed shafis conform to ISQIRTT3-1968 close key. (JIS B 1301-1936 Parallel Key in Fastening Typa)

{2) The oil quantity shown is approximate. Fill fo the appropriale level using the oil level gauge,

(3) The installation bolts should be raled JIS Class 8.8

(4) To maintain coupling alignment, stop plates or knock pins shoukd be installed to prevent gearbox twisting on its base due o fan operation,










SAFETY PRECAUTIONS

Strictly observe the safety rules necessary for the place of installation and equipment used. (Industrial Safety and Health

Regulations, Electric Facility Technical Standards, Extension Rules, Plant Explosion-Proof Guidelines, Building
Standards Law, etc.)

Carefully read the maintenance manual for correct use before operation. If the manual is not on hand, ask the dealer
where you purchased the product or our Sales Division. A copy of the manual should be sent to the actual user.

Select appropriate products suitable for the operating environment and usage.

When the product is to be used in a system for transport of human beings, a secondary safety device should be installed
to minimize chances of accidenis.

When the product is used for food processing applications vulnerable to oil contamination, install an il pan or other
devices to cope with oil leakage due to failure or limited service life.

Warranty

The scope of our warranty for our products is limited lo the range of our manufacture.
Warranty (period and conents)

Warranty The warranty period for the Products shall be 18 months after the commencement of delivery or 18 months afler the
Period  shipment of the Products from the seller's works or 12 months from the Products coming inlo operation, whether comes first.

In case any problems, lroubles or damages on the Products arise due to defects in the Products during the above
"Warranty Period", although the Products are appropriately and properly installed in, connected or combined to the
equipment or machines, or maintained in accordance with the maintenance manual and are properly operated under the
Warranty conditions as described in the catalogue or otherwise as agreed upon in writing between the Seller and the Buyer or its
Condilion  Customers, the Seller will Provide, at its sole discretion, appropriate repair or replacement on the Products free of
charge, excepl as stipulated in the "Exception for Warranty” as described below.
However, in the event that the Products is installed in, connected or combined to or integrated into the equipment or
machines, the Seller shall not reimburse the costs for removal or re-installation of the Producls or other incidental costs
related therato and any lost opportunity, loss of profit or any other incidental or consequential losses or damages
incurred by the Buyer or its customers.

Motwithstanding the above warranty, the warranty as set forth herein shall not be applied to the problems, troubles or
damages on the Products which are caused by:
1. installations, conneclions, combinations or integration of the Products in or to other equipment or machines, which
are supplied by any person or enlity other than the Seller,
2. insufficient maintenance or improper operation by the Buyer or its customers, such that the Product is not
appropriately maintained in accordance with the maintenance manual provided or designated by the Seller,
Exception 3. improper use or cperation of the Products by the Buyer or its customers which are not informed to the Seller,
for including, without limitation, the Buyer's or its customers’ operation of the Products not in conformity with the
Warranty specifications, or use of the lubrication oil in the Products which is nol recommended by the Seller,
4, troubles, problems or damages on any equipment or machines in or to which the Products are installed, connected
or combined or installed, or any specificalions particular to the Buyer or its customers, or
5. any changes, modifications, improvements or alterations on the Products or those functions which are rendered on
the Products by any person or entity other than the Seller,
6. any parts in the Products which are supplied or designated by the Buyer or its customers,
7. earthquake, fire, flood, sea-breeze, gas, thunder, acts of God or any other reasons beyond the control of the Seller,
8. waste, exhaustion, normal wear and tear, or deterioration on the parts of the Producls, such as bearing, oil-seal.
g, any other troubles, problems or damages on the Products which are not attributable to the Seller.




