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 The People Republic of China  
HUNAN PERFECT INDUSTRY CO.,LTD  

Series H Right Angle Gearboxes  
Operating Instruction Manual  
The horizontal shaft of series H right angle gearbox is direxct connected with  a diesel, a horizontal type motor, a turbine, etc. Prime mover and after  acceleration(or deceleration) the power is exported by the Vertical shaft. The series  H right angle gearboxes are used for deep well pumps, axial pumps, inclined flow  pumps, major axis pumps, sub-fluid pumps and other a variety of vertical shaft  working machines to be driven and speed to be changed. They are used in a variety  of fields such as: hydraulic engineering, municipal water supply and sewage  disposal, smelter, mining area, petroleum and chemistry industry, fire protection  and oceaneering, etc.. A variety of type and transmission ratios are available to  meet specific requirements of high and low speed prime movers and working  machines. Large capacity thrust bearings make the structure of working machine to  be simplified. The series gearboxes have featuies of wide application range,  economy, highly efficient, space-saving, and the ability to function well under  varying climatic conditios.   
In order to use well the series H gearboxes before operting please you have to  read conscientiously the following all clauses, thanks!  
 [image: 微信图片_20181124224244.jpg]
1．Performance Parameters  
1.1 The gears of the series H right angle gearbox are conical gear with curved  
teeth of Gleason tooth. the gears have large load carrying capacity and working  smoothly, and is not sensitive to installation tolerance and deformation, but its  axial thrust is larger and its rotation direction relate to direction of torque.   
1.2 The gears are made with a steel 20CrMnTi. As the surface of cog-tooth is  carburizing and quenching, the surface of tooth has higher hardness, whereas the  core has better toughness.   
 
2．Main structure  
2.1 As the vertical shaft of gearbox is hollow, the strength and rigidity of the  
shaft are raised, and the drive shaft of the working machine can be infixed in the  hollow shaft to be mounted. The type 7000/DT duplex angular contact ball  bearings are installed on the upper end of the vertical shaft, and they can bear  larger downthrust only. The deep groove ball bearing is installed on the down end  of the shaft，and it is a free end to bear a radial force only. The non-reverse  coupling is also installed on the upper end of the shaft.   
2.2 The spherical roller bearing is installed on the left end of the horizontal  shaft, and it can bear a larger radial force and has certain self-aligning function.  The left end bearing is a free end not to bear any axial force. The deep groove ball  bearing is installed on the right end of the shaft, and it can bear an axial force  which results from the gearing towards left or right besides a radial force.   
2.3 The upper bearings of the vertical shaft are installed in an upper cover.  

The horizontal shaft and bearings are installed in a bearing block. Moving the  upper cover and the bearing block you straight can adjust backlash and contact  pattern of gear pair. There are paper pads between the upper cover or bearing block  and a box body, and they act as sealing and adjusting.   
2.4 The gear pair, bearings of horizontal shaft and upper bearings of vertical  shaft adopt spraying oil for lubrication. The pressure oil are given by a pump puller  of vertical shaft down end, and are carried to all oil site throught multipath pipeline.  Besides the gears are lubricated by spraying oil of one pipeline, outflow lubricating  oil from a distribution oil slot of the upper cover lubricate the upper bearings at  one time lubricate the gears.   
2.5 The gearboxes of type H60 and up externally mounted a cooler. After  pressure oil cooled in the oil cooler, still flow into all spraying oil pipeline. Clean  pressure water is connected to the oil cooler, and after flows through heat exchange  pipes cooled for gear oil and the heat water issues from a return line.   
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3．Installation of Gearbox  
3.1 Work before installation  
3.1.1 After opened box gearbox is cleaned and checked whether it is complete  and damaged.   
3.1.2 Stripping glass cover observe internal cleanness condition of the  gearbox, and should wipe or rinse with diesel oil when it is necessary.   
3.1.3 Inspect and screw down all tie bolts and lifting screws.    
3.2 Connection of Gearbox and Working machine  

3.2.1 Hoist on the gearbox to foundation in the meantime the drive shaft of  working machine is past through the hollow shaft of gearbox, and tie bolts of  gearbox and the foundation are set and screw up the nuts.   
3.2.2 Set the gib head taper stock key. Screw up the nut of drive shaft end and  the lock bolt.   
3.2.3 It is inspected that the gearbox drives the working machine rotating  whether to be normal, and screw down the tie nuts of gearbox and the foundation  next.   
3.3 Connection of  Gearbox and Prime Mover  
3.3.1 It is inspected whether the center-height of the prime mover are the  
same with the horizontal shaft center-height of the gearbox. It is inspected whether  the aperture and keyseat of the input coupling are in agreement with the correlative  size of the gearbox horizontal.  
3.3.2 The horizontal shaft of gearbox is direct connected to the output shaft of  the prime mover by means of the input coupling and a straight key. The axiality of  two shafts is inspected and adjusted, and the specific value is decided on to base  magnitude of the ability which the coupling compensate for defection of two  shafts.   
3.3.3 Screw down the tie bolts of the prime mover and the base frame and one  of the input coupling. Inspect the set turning whether to be normal.   
3.4 Installation of Accessories  
3.4.1 Dust cover of the gearbox is installed.   
3.4.2 For type H60 and up gearbox must joins a feed pipe and a return pipe to  

the oil cooler, and the joint adapter is a taper-pipe-thread Rc1/2. The feedwater  pressure is from 0.15 to 0.3 MPa, and the temperature is about 20℃.   
3.4.3 A safety cover of the input coupling is installed(consumer autonomous).   
3.5 Adding Clean Gear Oil of Qualification  
   This gearbox uses type L－CKC 68 of medium load industry gear  
oil(GB5903-1995)，and its kinematic viscosity is from 60 to 75mm2/s(centistokes)  
at the temperature to be 40℃. If the ambient temperature is generally greater than  30℃ you must choose a gear oil whose kinematic viscosity is greater. When the  temperature rises per 10℃ the viscosity rises correspondingly for 10%. If it is less  than 10℃ you may choose one whose viscosity is less. When it sinks per 3℃ the  viscosity may correspondingly sink for 10%. Every tim oiling, the oil level must be  flush with the thread bottom of the filler.   

4．Use of Gearbox  
     4.1 The rotation direction of the prime mover must correspong with the  stipulation, otherwise the gears will be not turned and the machine can be caused  owing to the stopping effect of the non-reverse coupling. If the prime mover is a  electromotor after shutdown the rotation direction must be inspected whether to be  changed before starting next time.   

     4.2 The output power of the prime mover shall be less than or equal to the  corresponding power value. Diverse type of the gearbox allow speed of vertical  shaft to be diverse.   

     4.3 In running the downward tenside force that the working machine acts on  the vertical shaft of gearbox isn’t below the minimum axial thrust in the list 1,  otherwise an axial force of the gearbox and appending an axial force by the upper  bearing will make the inner race of bearing separating upward by the vertical shaft  carrying, so that affects normal motion of the bearings and the gear pair even  causes the gears, bearings and shafts, etc. parts to be destruction. The downward  tenside force neither can be greater than the maximum axial thrust in the list 1,   otherwise the working life of the upper bearings will be reduced.   
     4.4 For the first time have given gearbox to have added oil or having  replaced oil, after working one number of runs should take apart the plug screw of  the filler, and inspect the oil level of the gearbox before starting at second number  of runs. When the oil level is below the thread bottom of the filler, should  supplement oiling. In the context of the gearbox does not leak afterwards the oil  level have been inspected once per week. To discover leaking you must find the  cause and remove the fault promply.   
4.5 During gearbox running you must survey on time the case that the  lubricating oil are sprayed. If insrfficient quantity of spraying oil, ought to be a  shutdown inspection when make that spraying oil are restored to normal only can  go on use. During running yet note vibration, sound and temperature of the  gearbox whether to be normal.   

5．Maintenance of Gearbox  
5.1 It is the first time that New gearbox has bee used, after running for 300  
hours you must renew the gear oil. After shutdown the oil which is hot is  discharged at once. After during running each 2,000 hrs. of running or amounted to  6 months of natural time taking first achievement of them the gear oil should be  renewed usually.   
5.2 All bolts are inspected and screwed down regularly.   
5.3 Usually when gearbox has run to 6,000 hrs. after the gear oil is  
discharged, diesel oil is added to the oil level of the stipulation, and the prime  mover is used driving gearbox free running for one minute. After the diesel oil  hasing been discharged backlash and contact pattern of the gear pair are inspected,  and are adjusted if necessary. The adjusting method see clause 2.3 and the specific  data see “Technical Requirments” in assembly drawing of gearbox supplied with  machine. Afler to have finiched adjusting new gear oil are added.   
5.4 After the gearbox working 20,000 hrs. the clearance and wear conditions  should be inspected for two end bearings of the horizontal shaft and upper bearings  of the vertical shaft, and at exceeding limit should be renewed. Attention: new  bearing ought to be heated in lubricant first, before is set to shaft. The down  bearing of the vertical shaft isn’t liable to dismount owing to its down end there is  a pump pulley whose shrink range is much, so the working life of the bearing has  been designed to be very long. Under conditions that the gearbox uses and  lubricates normally its working life is generally from 70,000 to 100,000 hourst.  
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LIST 2  PARTS OF THE GEAR BOX  
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	No.  
	NAME  
Box Body  
	No.  
13  
	NAME  
Ratchet Wheel  
	No.  
25  
	NAME  
Armor Plate  
	No.  
37  
	NAME  

	1  
	
	
	
	
	
	
	Taper Key  

	2  
	Pads  
	14  
	Dowels  
	26  
	Drive Bevel Gear  
	38  
	Shaft Sleeve  

	3  
	Bearing Block  
	15  
	Non-reverse Coupling  
	27  
	Oil Pipe Pack No.2  
	39  
	Glass Cover Pack  

	4  
	Paper Pad  
	16  
	Dust Cover  
	28  
	Vertical Shaft  
	40  
	Oil Cooler  

	5  
	End Cover  
	17  
	Abat-vent  
	29  
	Lower Bearing  
	
	

	6  
	Lip Type Seal  
	18  
	Dowels  
	30  
	Pump Pulley  
	
	

	7  
	Horizontal Shaft  
	19  
	Circinal Nut  
	31  
	Lining  
	
	

	8  
	Dexter Bearing  
	20  
	Dowels  
	32  
	Oil Ring Packing  
	
	

	9  
	Left Bearing  
	21  
	Flywheel  
	33  
	Base  
	
	

	10  
	Oil Pipe Pack No.1  
	22  
	Upper Cover  
	34  
	Paper Pad  
	
	

	11  
	Pads  
	23  
	Upper Bearing  
	35  
	Circinal Nut  
	
	

	12  
	Paper Pad  
	24  
	Driven Bevel Gear  
	36  
	Gasket  
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 LIST 3  PARTS TWO OF THE GEAR BOX  
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	No.  
	NAME  
Box Body  
	No.  
13  
	NAME  
Ratchet Wheel  
	No.  
25  
	NAME  
Armor Plate  
	No.  
37  
	NAME  

	1  
	
	
	
	
	
	
	Gasket  

	2  
	Pads  
	14  
	Dowels  
	26  
	Drive Bevel Gear  
	38  
	Oil Pipe Pack No.3  

	3  
	Bearing Block  
	15  
	Non-reverse Coupling  
	27  
	Oil Pipe Pack No.2  
	39  
	Taper Key  

	4  
	Paper Pad  
	16  
	Dust Cover  
	28  
	Vertical Shaft  
	40  
	Shaft Sleeve  

	5  
	End Cover  
	17  
	Abat-vent  
	29  
	Lower Bearing  
	41  
	Glass Cover Pack  

	6  
	Lip Type Seal  
	18  
	Dowels  
	30  
	Pump Pulley  
	42  
	Oil Cooler  

	7  
	Horizontal Shaft  
	19  
	Circinal Nut  
	31  
	Lining  
	
	

	8  
	Dexter Bearing  
	20  
	Dowels  
	32  
	Oil Ring Packing  
	
	

	9  
	Left Bearing  
	21  
	Flywheel  
	33  
	Base  
	
	

	10  
	Oil Pipe Pack No.1  
	22  
	Upper Cover  
	34  
	Paper Pad  
	
	

	11  
	Pads  
	23  
	Upper Bearing  
	35  
	Shaft Sleeve  
	
	

	12  
	Paper Pad  
	24  
	Driven Bevel Gear  
	36  
	Circinal Nut  
	
	


Field application
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List 1:

Downthrust Only (IbfN)

Vertical Ratios 1:2 to Ratios 5:6 to 6:5 Ratios 9:4 to 3:1
Gearbox Power
Type s‘;: (c/kW) | Minimum | Maximum | Minimum | Maximum Minimum | Maximum
580 65/48 | 4450119790 | 1106049200 | 3910/17390 | 10740/47770 | 3550/15790 | 10530146840 | 2840/12630 | 1013045280
690 72/53 | 4220/18770 | 10500/46710 | 3710/16500 | 10190/45330 | 3370/14990 | 9990/44440 | 2690/11970 | 9660/42970
720 75/55_| 4060/18060 | 10090/44880 | 3570/15880 | 9800/43590 | 3240/14410 | 9600/42700 | 2590/11520 | 9290/41320
860 87/64 | 3900/17350 | 9690/43100 | 3430/15260 | 9400/41810 | 3110/13830 | 9220/41010 | 2490/11080 | 8920/39680
960 95/70 | 3740/16640 | 9290/41320 | 3280/14590 | 9020/40120 | 2980/13260 | 8840/39320 | 2380/10590 | 8540/37990
1160 | 108/79 | 3570/15880 | $880/39500 | 3140/13970 | 8620/38340 | 2850/12680 | 8450/37590 | 2280/10140 | 8170/36340
HIS0 1460 | 129/95 | 3380/15040 | 8400/37370 | 2970/13210 | 8150/36250 | 2700/12010 | 7990/35540 | 2150/9560 | 7730/34380
1760 | 150/110 | 3250/14460 | 8080/35940 | 2860/12720 | 7840/34870 | 2590/11520 | 7680/34160
2000 | 158/116 | 3180/14150 | 7910/35190 | 2800/12460 | 7680/34160 | 2540/11300 | 7530/33500
2200 | 167/123 | 3120/13880 | 7750/34470 | 2740/12190 | 7530/33500 | 2490/11080 | 7380/32830
2400 | 174/128 | 3050/13570 | 7590/33760 | 2680/11920 | 7370/32780 | 2440/10850 | 7220/32120
2800 | 192/141 | 2920/12990 | 7270/32340 [ 2570/11430 | 7060/31400 | 2330/10360 | 6910/30740 | ——— | ———
580 86/63 | 5980/26600 | 13150/58490 | 5260/23400 | 12770/56800 | 4780/21260 | 12510/55650 | 3810/16950 | 12100/53820
690 96/71 | 5680125270 | 12480/55510 | 4990/22200 | 12120/53910 | 4530/20150 | 11870/52800 | 3620/16100 | 11480/51070
720 100/74 | 5460124300 | 12000/53380 | 4800/21350 | 11650/51820 | 4360/19400 | 11420/50800 | 3480/15480 | 11040/49110
860 116/85 | 5240/23310 | 11520/51240 | 4610/20510 | 11180/49730 | 4190/18640 | 10960/48750 | 3340/14860 | 10600/47150
960 126/93 | 5020122330 | 1104049110 | 4420/19660 | 10720/47680 | 4010/17840 | 10500/46710 | 3200/14230 | 10160/45190
H200 1160 | 144/106 | 4800121350 | 10560/46970 | 4220/18770 | 10250/45590 | 3840/17080 | 10050/44700 | 3060/13610 | 9720143240
1460 | 172127 | 4540/20190 | 9980/44390 | 3990/17750 | 9690/43100 | 3630/16150 | 9500/42260 | 2900/12900 | 9190/40880
1760 | 200/147 | 4370/19440 | 9600/42700 | 3840/17080 | 9320/41460 | 3490/15520 | 9130/40610
2000 | 210/154 | 4280/19040 | 9410/41860 | 3760/16730 | 9130/40610 | 3420/15210 | 8950/39810
2200 [ 222/163 [ 4190/18640 | 9220/41010 | 3690/16410 | 8950/39810 | 3350/14900 | 8770/39010
2400 | 232/171 | 411018280 | 9020/40120 | 3610/16060 | 8760/38970 | 3280/14590 | 8590/38210
Gearbox | Vertical | Power Ratios 12 to 6 to 6:5 Ratios 5:4 to 2:1 Ratios 9:4 to 3:1
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List 1: Downthrust Only (Ibf/N)
Minimum | Maximum | Minimum | Maxinum | Minimum | Maxinum | Minimum | Maxinum
580 | 129/95 | 7300/32470 | 15020/66810 | 6410/28510 | 14580/64860 | 5820/25890 | 14290/63570 | 4650/20680 | 13810/61430
690 | 144/106 | 6930/30830 | 14250/63390 | 6080/27050 | 13830/61520 | 5520124550 | 13560/60320 | 4410/19620 | 13110/58320
720 | 150/110 | 6660/29600 | 13700/60940 | 5850/26020 | 13300/59160 | 5310/23620 | 13030/57960 | 4240/18860 | 12600/56050
860 | 174/128 | 6390/28420 | 13150/58490 | 5620/25000 | 12770/56800 | 5100/22690 | 12510/55650 | 4070/18100 | 12100/53820
300 | 960 | 1897139 | 613027270 | 12600156050 | 5380123930 | 12240/54450 | 4890721750 | 11990/53330 | 3900717350 | 11600/51600
1160 | 216/159 | 5860/26070 | 12060/53650 | 5150/22910 | 11700/52040 | 4670/20770 | 11470/51020 | 3730/16590 | 11090/49330
1460 | 258/190 | 5540/24640 | 11400/50710 | 4870/21660 | 11070/49240 | 4420/19660 | 10850/48260 | 3530/15700 | 10490/46660
1760 | 300221 | 5330/23710 | 10960/48750 | 4680/20820 | 10640/47330 | 4250/18900 | 10430/46390
2000 | 315/232 | 5220/23220 | 10740/47770 | 4590/20420 | 10430/46390 | 4160/18500 | 10220/45460
2200 | 333/245 | 5110/22730 | 10520/46800 | 4490/19970 | 10220/45460 | 4080/18150 | 10010/44530 | ——— | ——
580 | 151/111 | 7650/34030 | 16360172770 | 6720/29890 | 15890/70680 | 6100/27130 | 15570/69260 | 4870/21660 | 15050/66950
690 | 168/124 | 7260/32290 | 15530/69080 | 6380/28380 | 15070/67030 | 5790/25760 | 14770/65700 | 4620/20550 | 14290/63570
720 | 175/129 | 6980/31030 | 14930/66410 | 6130/27270 | 14500/64500 | 5570/24780 | 14210/63210 | 4440/19750 | 13740/61120
860 | 203/149 | 670029800 | 14330/63740 | 5880/26160 | 13920/61920 | 5350/23800 | 13640/60670 | 4260/18950 | 13190/58670
960 | 221/163 | 642028560 | 13740/61120 | 5640/25090 | 13340/59340 | 5120/22770 | 13070/58140 | 4080/18150 | 12640/56230
350 160 [ 252/185 | 6140227310 | 13140/58450 | 5390123980 | 12760/56760 | 4900/21800 | 12500155600 | 3910/17390 | 12090/5370
1460 | 301/221 | 5810/25840 | 12420/55250 | 5100/22690 | 12060/53650 | 4630/20600 | 11820/52580 | 3690/16410 | 11430/50840
1760 | 350/257 | 5580/24820 | 11940/53110 | 4900/21800 | 11600/51600 | 4460/19840 | 11360/50530
2000 | 368/271 | 5470/24330 | 11710/52090 | 4800/21350 | 11360/50530 | 4370/19440 | 11140/49550
2200 | 389/286 | 5360/23840 | 11470/51020 | 4710/20950 | 11130/49510 | 4280/19040 | 10910/48530
Vertical Ratios 12 to 415 Ratios 5:6 to 6:5 Ratios 5:4 to 2:1 Ratios 9:4 to 3:1
Gearbox | V2% | Power
Type (kW) | Mininwm | Maximum | Minimum | Maxinmm | Minimum | Maximum | Minimum | Maximum
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List 1; Downthrust Only (1bfN)

580 | 183/135 | 9730/43280 | 17860/79450 | 8550/38030 | 17340/77130 | 7770/34560 | 17000775620 | 619027530 | 16440/73130
690 | 204/150 | 9240/41100 | 16950175400 | 8110/36080 | 16460/73220 | 7370/32780 | 16130/71750 | 5880/26160 | 15600/69390
720 | 213/157 | 8880/39500 | 16300/72510 | 7800/34700 | 15830/70420 | 7090/31540 | 15510/68990 | 5630/25140 | 15000/66720
860 | 246/181 | 8520/37900 | 15650/69610 | 7490/33320 | 15190/67570 | 6800/30250 | 14890/66230 | 542024110 | 14400/64050
H425 960 | 268/197 | 8170/36340 | 15000/66720 | 7180/31940 | 14560/64770 | 6520/29000 | 14270/63480 | 520023130 | 13800/61390
1160 | 306/225 | 7810/34740 | 14340/63790 | 6860/30510 | 13930/61960 | 6240/27760 | 13630/60720 | 4970/22110 | 13200/58720
1460 | 366/269 | 7390/32870 | 13560/60320 | 6490/28870 | 13170/58580 | 5900/26240 | 12900/57380 | 470020910 | 12480/55510
1760 | 425/313 | 7100/31580 | 13040/58000 | 6240/27760 | 12660/56310 | 5670/25220 | 12410/55200
2000 | 446/328 | 6960/30960 | 12780/56850 | 6120127220 | 12410/55200 | 5560/24730 | 12160/54090 | ——— | ———
580 | 215/158 | 10580/47060 | 19150/85180 | 9290/41320 | 18500/82690 | 8450/37590 | 18220/31050 | 6730/29940 | 17620/78380
690 | 240/177 | 10040/44660 | 18170/80820 | 8820/39230 | 17640/78470 | 8020/35670 | 17290/76910 | 6390/28420 | 16720/74370
720 | 250/184 | 9650/42920 | 17470/77710 | 8480/37720 | 16960/75440 | 7710/34300 | 16620/73930 | 6140127320 | 16070/71480
H500 860 | 290213 | 9260/41190 | 16770/74600 | 8140/36210 | 16280/72420 | 7400/32920 | 15960/70990 | 5890/26200 | 15430/63640
960 | 315032 | 8880/39500 | 16070/71480 | 7300/34700 | 15600/69390 | 7090/31540 | 15290/68010 | 5630125130 | 14790/65790
1160 | 3601265 | 8490/37770 | 15370/68370 | 7460/33180 | 14930/64410 | 6780/30160 | 14630/65080 | 5400/24020 | 14140/62900
1460 | 430/316 | 8030/35720 | 14540/64680 | 7060/31400 | 14110/62760 | 641028510 | 13830/61520 | 5110/22730 | 13370/59470
1760 | 500/368 | 7720/34340 | 13980/62190 | 6780/30160 | 13570/60360 | 6170/27450 | 13300/59160 [ ——— | ———
580 | 258/190 | 12090/53780 | 20500/91190 | 10620/47240 | 19900/88520 | 9660/42970 | 19500/36740 | 7690/34210 | 18860/83890
690 | 288012 | 11470/51020 | 19450/86520 | 10080/44840 | 18880/83980 | 9160/40760 | 18500/82290 | 7300/32470 | 17890/79580
720 | 300221 | 11030/49080 | 18700/83180 | 9690/43100 | 18160/30780 | 8810/39200 | 17790/79130 | 7020/31230 | 17200/76510
860 | 3480256 | 10590/47110 | 17950179850 | 9300/41370 | 17430/77530 | 8460/37630 | 17080/75980 | 6740/29980 | 16520/73480
HE00 960 | 378278 | 10150/45150 | 17200176510 | 8910/39630 | 16700/74290 | 8110/36080 | 16370/72820 | 6460128730 | 15830/70420
1160 | 432/318 | 970043150 | 16460/73220 | 8530/37940 | 15980/71080 | 7750/34470 | 15660/69660 | 6180/27480 | 15140/67350
1460 | 516/380 | 9180/40830 | 15560/69210 | 8060/35850 | 15110/67210 | 7330/32610 | 14800/65830 | 5840/25980 | 14310/63650
1760 | 600/441 | 8820/39230 | 14960/66550 | 7750/34470 | 14520/64590 | 7050/31360 | 14230/63300
Gearbox | Vertical | Power Ratios 12 to 4:5 Ratios 5:6 to 6:5 Ratios 5:4 to 2:1 Ratios 9:4 to 3:1
Type | shafi | (cbAW) | Minimum | Moximum | Minimum | Maxiomm | Minimwm | Maximum | Minimum | Maxinum
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580 323/238 | 13150/58490 | 22580/100440 | 11560/51420 | 21920/97500 | 10510/46750 | 21480/95550 | 8370/37230 | 20770/92390

690 360265 | 12480/55510 | 21420/95280 | 10970/48800 | 20800/92520 | 9970/44350 | 20380/90650 | 7950/35360 | 19710/87670

720 375/276 | 12000/53400 | 20600/91630 | 10550/46930 | 20000/88960 | 9590/42660 | 19600/87190 | 7640/33990 | 18950/84290

750 860 435/320 | 11520/51240 | 19780/87990 | 10130/45060 | 19200/85410 | 9210/40970 | 18820/83720 | 7330/32610 | 18190/80910

960 473/348 | 11040/49110 | 18950/84290 | 9710/43190 | 18400/81850 | 8820/39230 | 18030/80200 | 7030/31270 | 17440/77580

1160 | 540397 |10560/46970 | 18130/30650 | 9280/41280 | 17600/78290 | 8440/37540 | 17250/76730 | 6720/29890 | 16680/74200
1460 | 645474 | 9980/44390 | 17140/76240 | 8780/39060 | 16640/74020 | 7980/35500 | 16310/72550 | 6360/28290 | 15770/70150
1760 | 750/552 | 9600/42700 | 16480/73310 | 8440/37540 | 16000/71170 | 7670/34120 | 15680/69750

Notes: 1. ch— —Metric Horsepower, 1ch=0.735499kW.
2. Ibf——Pound-force, 11bf=4.44822N.
3.The minimum downthrust in the list refer to mininum downward tenside force that working machine must acts on the
vertical shaft of gearbox in running so as to balance an upward axial force developed by the gears and the upper

bearings.

4.The maximum downthrust in the list refer to maximum axial load which the upper bearings can bear in order that their
working life arc ensured to achieve 20,000 hrs. or more than.
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Vertical Ratios 12 to 4:5 Ratios 5:6 to 6:5 Ratios 5:4 to 2:1 Ratios 9:4 to 3:1
Gearbox | Power

Tee | 0 | (@AW | Misimun | Maimum | Misimum | Meimum | Minimom | Maximun | Misimom | Maxizum

580 86/63 | 1160/5160 | 1790/7960 | 10154510 | 1740/7740 | 920/4090 | 1710/7610 | 735/3270 | 1650/7340

690 9.6/71 | 1100/4890 | 1700/7560 | 965/4290 | 1650/7340 | 875/3890 | 1620/7210 | 697/3100 | 1560/6940

720 10/74 | 10554690 | 1640/7300 | 925/4110 | 1590/7070 | 840/3740 | 1560/6940 | 670/2980 | 1510/6720

860 11.6/85 | 10154510 | 1570/6980 | 890/3960 | 1520/6760 | 810/3600 | 1490/6630 | 644/2860 | 1440/6410

960 12.6/93 | 9704310 | 1500/6670 | 8503780 | 1460/6490 | 775/3450 | 1430/6360 | 617/2740 | 1380/6140

1160 15/11 930/4140 | 1440/6410 | 8153630 | 1400/6230 | 740/3290 | 1370/6090 | 59072630 | 1330/5920

1460 17/125 | 830/3910 | 1360/6050 | 770/3430 | 1320/5870 | 700/3110 | 1290/5740 | 558/2480 | 1250/5560

H20 1760 2015 8453760 | 1310/5830 | 740/3290 | 1270/5650 | 673/2990 | 1240/5520
2000 21/154 | 828/3680 | 1280/5690 | 725/3230 | 1240/5520 | 660/2940 | 1220/5430
2200 [ 222/163 | 8103600 | 1260/5600 | 710/3160 | 1220/5430 | 646/2870 | 1200/5340
2400 [ 232171 | 7953540 [ 1230/5470 | 695/3090 | 1190/5290 | 633/2820 | 1170/5200
2800 | 256/188 | 7603380 [ 1180/5250 | 665/2960 | 1150/5120 | 606/2700 | 1130/5030
3000 | 26.6/19.6 | 7353270 | 1140/5070 | 6452870 | 1110/4940
3460 3022 7003110 | 1080/4800 | 6152740 | 1050/4670
580 17/13 1660/7380 | 5460125090 | 1460/6490 | 5480/23480 | 1320/5870 | 5370/23890 | 1060/4720 | 5190/23090
690 19/14 | 1570/6980 | 5350123800 | 1380/6140 | 5200/23130 | 1250/5560 | 5090/22640 | 1000/4450 | 4930121930
720 2015 1510/6720 | 5150122910 | 1330/5920 | 5000/22240 | 1200/5340 | 4900/21800 | 970/4310 | 474021080
860 2317 1450/6450 | 4940121970 | 1280/5690 | 4800/21350 | 1160/5160 | 4700/20910 | 930/4140 | 4550/20240
960 25/18 1390/6180 | 4740121080 | 1220/5430 | 4600/20460 | 1110/4940 | 4510/20060 | 890/3960 | 4360/19390
1160 2921 1330/5920 | 4530120150 | 1170/5200 | 4400/19570 | 1060/4720 | 4310/19170 | 850/3780 | 4170/18550
Hi0 1460 35/26 1260/5600 | 4280/19040 | 1110/4940 | 4160/18500 | 1000/4450 | 4080/18150 | 805/3580 | 3940/17530

1760 4029 1210/5380 | 4120/18330 | 1060/4720 | 4000/17790 | 965/4290 | 3920/17440

2000 4231 1185/5270 | 4040/17970 | 1040/4630 | 3920/17440 | 945/4200 | 3840/17080

2200 44732 1160/5160 | 3950/17570 | 1020/4540 | 3840/17080 | 925/4110 | 3760/16730

2400 46/34 | 1135/5050 | 3870/17210 | 1000/4450 | 3760/16730 | 905/4030 | 3680/16370

2800 51738 1090/4850 | 3710/16500 | 960/4270 | 3600/16010 | 870/3870 | 3530/15700

3000 53739 1050/4670 | 3580/15920 | 925/4110 | 3480/15480

3460 60/44 | 1005/4470 | 3420/15210 | 880/3910 | 332014770
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Vertical

Ratios 1:2 to 4:5

Ratios 5:6 to 6:5

Ratios 5:4 to 2:1

Ratios 9:4 to 3:1

Gearbox | Power
Type o (c/kW) | Minimum | Maximum | Minimum | Maximum | Minimum | Maximum | Minimum | Maximum
580 26/19 | 2295/10210 | 7060/31400 | 2020/8990 | 6850/30470 | 1830/8140 | 6710/29850 | 1460/6490 | 6500/28910
690 2921 | 2180/9700 | 6700/29800 | 1920/8540 | 650028910 | 1740/7740 | 6370/28340 | 1385/6160 | 6160/27400
720 3022 | 2095/9320 | 6440/28650 | 1845/8210 | 6250127800 | 1670/7430 | 6130727270 | 1335/5940 | 5930/26380
360 35026 | 2010/8940 | 6180/27490 | 1770/7870 | 6000/26690 | 1605/7140 | 5880/26160 | 1280/5690 | 5690/25310
960 3828 | 1925/8560 | 592026330 | 1700/7560 | 5750125580 | 1540/6850 | 5640/25090 | 1225/5450 | 5450/24240
1160 4332 | 1840/8180 | 5670/25220 | 1620/7210 | 5500124470 | 1470/6540 | 5390/23980 | 1170/5200 | 5220/23220
H60 1460 5238 | 1740/7740 | 5360/23840 | 1535/6830 | 5200123130 | 1390/6180 | 5100/22690 | 1110/4940 | 4930/21930
1760 6044 | 1675/7450 | 5150/22910 | 1475/6560 | 5000122240 | 1340/5960 | 4900/21800
2000 63/46 | 1640/7300 | 5050/22460 | 1445/6430 | 4900121800 | 1310/5830 | 480021350
2200 67/49 | 1610/7160 | 4940/21970 | 1420/6320 | 4800121350 | 1285/5720 | 4700120910
2400 70/51 1575/7010 | 4840/21530 | 1390/6180 | 4700/20910 | 1260/5600 | 4610/20510
2800 77/57 | 1510/6720 | 4640/20640 | 1330/5920 | 4500120020 | 1205/5360 | 4410/19620
3000 80/59 | 1460/6490 | 4480/19930 | 1285/5720 | 4350/19350
3460 90/66 | 1390/6180 | 4270/18990 | 1225/5450 | 4150/18460
580 34725 | 2850/12680 | 8700/38700 | 2500/11120 | 8450/37590 | 2280/10140 | 8280/36830 | 1820/8100 | 8010/35630
690 3828 | 2710/12050 | 8260/36740 | 2370/10540 | 8020/35670 | 2160/9610 | 7860/34960 | 1720/7650 | 7600/33810
720 40129 | 2600/11570 | 7940/35320 | 2280/10140 | 7710/34300 | 2080/9250 | 7550133580 | 1660/7380 | 7300/32470
360 46/34 | 2500/11120 | 7620/33900 | 2190/9740 | 7400/32920 | 1995/3870 | 7250/32250 | 1590/7070 | 7010/31182
960 5037 | 2400/10680 | 7300/32470 | 2100/9340 | 7090/31540 | 1910/8500 | 6950/30920 | 1520/6760 | 6720/29890
1160 58/43 | 2290/10190 | 6990/31090 | 2010/8940 | 6780/30160 | 1830/8140 | 6650/29580 | 1460/6490 | 6430/28600
1460 69/51 | 2170/9650 | 6610/29400 | 1900/3450 | 6410/28510 | 1730/7700 | 6290/27980 | 1380/6140 | 6080/27050
HSo 1760 80/59 | 2080/9250 | 6350/28250 | 1825/8120 | 6170727450 | 1660/7380 | 6040126870
2000 84/62 | 2040/9070 | 6220/27670 | 1790/7960 | 6040126870 | 1630/7250 | 5920/26330
2200 89/65 | 2000/8900 | 6100727130 | 1760/7780 | 5920126330 | 1600/7120 | 5800/25800
2400 93/68 | 1960/8720 | 5970/26560 | 1720/7650 | 5780725710 | 1560/6940 | 5680125270
2800 102/75 | 1875/8340 | 5720125440 | 1640/7300 | 5550124690 | 1500/6670 | 5440/24200
3000 106/78 | 1815/8070 | 553024600 | 1590/7070 | 5370123890
3460 120/88 | 1730/7700 | 5270723440 | 1515/6740 | 5120122770
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Vertical Ratios 1:2 to 4:5 Ratios 5:6 to 6:5 Ratios >:4 to 2:1 Ratios 9:4 to 3:1
Gearbox | Power
Type o (c/kW) | Minimum | Maximum | Minimum | Maximum | Minimum | Maximum | Minimum | Maximum
580 47/35 | 3790/16860 | 9260/41190 | 3330/14810 | 8980/39950 | 3030/13480 | 8810/39190 | 2415/10740 | 852036700
690 5339 | 3600/16010 | 8790/39100 | 3160/14060 | 8530/37940 | 2870/12770 | 8360/37190 | 2290/10190 | 8080/35940
720 5540 | 3460/15390 | 8450/37590 | 3040/13520 | 8200/36480 | 2760/12280 | 8030/35720 | 2205/9810 | 7770/34560
360 64/47 | 3320/14770 | 8110/36080 | 2920/12980 | 7870/35010 | 2650/11790 | 7710/34300 | 2115/9410 | 7460/33180
960 69/51 | 3180/14150 | 7770/34560 | 2800/12460 | 7540/33540 | 2540/11300 | 7390/32870 | 2030/9030 | 7150/31800
1160 79/59 | 3040/13520 | 7430/33050 | 2680/11920 | 7210/32070 | 2430/10810 | 7070/31450 | 1940/8630 | 6840/30430
HI10 1460 95/70 | 2880/12810 | 7030/31270 | 2530/11250 | 6820/30340 | 2300/10230 | 6680/29710 | 1830/8140 | 6470/28780
1760 110/81 | 2770/12320 | 6760/30070 | 2430/10810 | 6560/29180 | 2210/9830 | 6430/28600
2000 116/85 | 2710/12050 | 6620/29450 | 2380/10590 | 6430128600 | 2160/9610 | 6300/28020
2200 122/90 | 2660/11830 | 6490/28870 | 2340/10410 | 6300/28020 | 2120/9430 | 6170/27450
2400 128/94 | 2600/11570 | 6350/28250 | 2290/10190 | 6160/27400 | 2080/9250 | 6040/26870
2800 1417104 | 2490/11080 | 6090/27090 | 2190/9740 | 5900/26240 | 1990/8850 | 578025710
3000 146/107 | 2400/10680 | 5880/26160 | 2120/9430 | 5710/25400
580 54/40 | 4130/18370 | 9600/42700 | 3630/16150 | 9320/41460 | 3300/14680 | 913040610 | 2630/11700 | 8830/39280
690 60/44 | 3920/17440 | 9110/40520 | 3440/15300 | 8840/39320 | 3130/13920 | 8660/38520 | 2500/11120 | 8380/37280
720 63/46 | 3770/16760 | 8760/38970 | 3310/14720 | 8500/37810 | 3010/13390 | 8330/37050 | 2400/10680 | 8050/35810
360 72/53 | 3620/16100 | 8400/37370 | 3180/14150 | 8160/36300 | 2890/12860 | 8000/35590 | 2300/10230 | 7730/34380
960 79/58 | 3470/15440 | 8060/35850 | 3050/13570 | 7820/34790 | 2770/12320 | 7660/34070 | 2210/9830 | 7410/32960
1160 90/66 | 3320/14770 | 7700/34250 | 2910/12940 | 7480/33270 | 2650/11790 | 7330/32610 | 2110/9390 | 7090/31540
HI2S 1460 108/79 | 3140/13970 | 7290/32430 | 2750/12230 | 7070/31450 | 2500/11120 | 6930/30830 | 2000/8900 | 6700129800
1760 125/92 | 3020/13430 | 7000/31140 | 2650/11790 | 6800/30250 | 2410/10720 | 666029630
2000 131/96 | 2960/13170 | 6860/30510 | 2600/11570 | 6660/29630 | 2360/10500 | 6530129050
2200 139/102 | 2900/12900 | 6720/29890 | 2540/11300 | 6530/29050 | 2310/10280 | 6400/28470
2400 145/107 | 2840/12630 | 6580/29270 | 2490/11080 | 6390/28420 | 2260/10050 | 6260/27850
2800 160/118 | 2710/12050 | 6300/28020 | 2380/10590 | 612027220 | 2170/9650 | 6000126690
3000 166/122 | 2620/11650 | 6090/27090 | 2300/10230 | 5920/26330





