HEBEI RUNHE

Cast Iron Gear Pumps

Technical White Paper

Parker PGP Compatible | Commercial Intertech | Permco OEM Replacement



Table of Contents

EXECULIVE SUMMAIY . ccuiiiieiiieeiiiieiiieeiiiniitneisienistennerenssssnsissnssssasssssnssssnssssnssssnssssnsssssnssssnssssnsssanssssnnssns 3
Introduction t0 Cast IroN GEAr PUMPS .......uciieruniieremnnieerennneeerennnsesrennssessenssssssenssssssenssssssensssssssnssssssnnnes 4
Working Principle and FIUId DYNAMICS .....coociiiiiieeeiecirieee ettt e e eeeitrre e e e e e e eaabreeeeeeeesanraaeeeeeesnasnneeas 4
Structural Design and MaterialS .........ueeeii i e e e e e e e e e sbaa e e e e e e e e aarees 5
Hebei RUNhE Product OVEIVIEW ........ccoiiiiiiiiiueiiiiiiiiiiinniseiiiiniinerseasssssssisnessssssssssssssnessnssssssssssssessnnns 6
PGP30 @N0 PGP3L SEIIES ..uuuuriiiieieiiiiiiiie e e e e eciitree e e e e esetttee e e e e e e e itabeaeeeeeessbtaaeeeeseeaasaseaeeeeeensstssaeesessanrsaaeens 6
PGP50 @Nd PGP5L SEIES c.oeiieiiiieee ettt ettt ettt ettt e e sttt e e st e e s aab e e e s s bt e e s sbbeeeenabaeessabeeessnreas 7
PGP75 @Nd PGP76 SEIES c.neviiee ittt ettt ettt e ettt e e e e s bt e e st e e s e bte e s sbbe e e esabeeessabeeessneeas 7
PGP315 PGP330 PGP365 HEAVY-DULY SEIIES ...uuuuiiiiiiiiiiiiiiiiiiiietttree e ee e e ee e e e e e e ae e e e e s e e e e e e s e e eeesessnsennnnes 8
Multi-Brand Compatibility IMatriX ......ccceeeeiiiiieeiiiieeeiiieeeereeeeeeseeneeeseensesseenssesseensssssennssssssnnssssssenns 9
Parker Hannifin Interchangeability .........ooouuiiiii it rre e 9
Commercial Intertech and Permco Compatibility .......ccooveeiiiiiiiiiici e 10
Complete Technical SPECIfiCatioNS .......ccieeiiiiiiiiiiiiiiricrererrerrrcerenereneereneeerassernsserensessnsesensessnnnnns 11
PGP30 PGP31 SPECITICAtIONS ..iieveiee ettt e ettt e e e et e e e e aa e e e e aree e e enseeeeenres 11
PGP50 PGP51 SPECITICAtIONS ..eietiiee ittt et e e e e et e e s e e e e e e area e eenbeeeeenees 12
PGP75 PGP76 SPECITICAtIONS ..ottt e ettt e e e e et e e e e ae e e e e atee e e enreeeeeares 13
PGP315 PGP330 PGP365 SPeCifiCatioNs .....ccceiuiiieiciiie ettt ettt e e e erae e e eare e e e 14
Performance Curves and Operating LImMits .....cccccceireniiiiniiieeierinniienierenserencrenneernsseresserensessnsessnsessnnnes 15
Hydraulic Fluid Compatibility GUIE ........ceeeuiiieiiiiiiiiiiriicierecrencrreecerenerennerenseernsesrnsesensessnsesensessnns 16
Agricultural Machinery ApPpPliCations .....ccuuieiiieiiiieieeiereieeeereneeeerenaeserenasesssenssssesenssssssenssssssennssssennns 17
Construction Equipment APPliCatioNs ........ccieeeeeiiiiiiciiiicceiericeerereeeeeernseeeennsseesennsssesennsssssennsnsssens 18
Industrial and Mobile APPlICatioNS ......c.ceiiieiiiiiiitiiirrc et reaereneereseernseresserenserensessassssnssesensenen 19

Material Excellence and Casting TEChNOIOZY ...cc..iieeiiieniiiiniiiieiiitiiiricereneerenereneeernsesensernnsesensesensessnns 20



Humanized Management and TCO Optimization.......cccceuuiiiiiieciiiiinnciereinneeerennneeeennsseesennnsessennssssnenns 21

Competitive Advantage and Global POSIitioNINg .....c.cciiveiiiieiiiieiiiiiiiencreecreecereneerenereneeeennesennenennes 22
Quality Assurance and Testing ProtoCOIS ....ccccivuiiieiireiiiiniireeierrncitnneerenserenerenseerassernsserensessnsesensesens 23
Global Distribution and After-Sales SUPPOIT........cciiieciiiiiiiiriticeeeereeeeeereneerernnessenasssssenasssssennnnnanes 24
(0o 3T 1T T PP 25

References and INdUstry StaNdards ........cccceveeiiiiiiieniiiieniiiiicirennerenrereneernnsernseerenserenserensessasssrsnsessnnens 26



Executive Summary

Hebei Runhe Hydraulic Manufacturing has established a commanding position as a premier Chinese
manufacturer of cast iron gear pumps, producing precision-machined hydraulic power units that
achieve complete interchangeability with Parker Hannifin PGP series, Commercial Intertech, and
Permco gear pump specifications. This technical white paper delivers comprehensive engineering
analysis, application documentation, and competitive positioning for the Hebei Runhe cast iron gear
pump product portfolio, demonstrating manufacturing excellence that meets or exceeds the

performance benchmarks of original equipment manufacturers worldwide.

Cast iron gear pumps represent the most widely deployed positive displacement pump technology in
hydraulic power transmission systems, valued for their exceptional durability, consistent volumetric
efficiency, minimal noise emission, and cost-effective manufacturing. The external gear pump design,
characterized by two precision-machined spur gears meshing within a close-tolerance housing,
delivers reliable fluid power conversion across agricultural machinery, construction equipment,
industrial hydraulic systems, and mobile hydraulic applications operating in the most demanding

environmental conditions.

Hebei Runhe's cast iron gear pump manufacturing program encompasses the complete product
range from compact PGP30 units through heavy-duty PGP365 pumps, covering every SAE mounting
configuration, shaft option, port arrangement, and displacement requirement encountered in
modern hydraulic system design. The company's vertically integrated production capability ensures
complete quality control while enabling the competitive pricing and responsive delivery schedules

that distinguish Hebei Runhe in the global hydraulic component marketplace.

Core competitive advantages include verified Parker PGP gear pump interchangeability across all
major product series, precision gear tooth profiles achieving volumetric efficiencies above 90
percent, continuous operating pressures to 250 bar, noise levels below 75 dB at rated conditions,
standard delivery lead times of 7-12 days, and total cost of ownership reductions of 35-55 percent

compared to OEM-sourced replacement gear pumps.

Introduction to Cast Iron Gear Pumps

The external gear pump stands as one of the fundamental technologies in hydraulic engineering,
with a development history spanning more than a century of continuous refinement. The cast iron
gear pump, in particular, has earned its position as the workhorse of hydraulic power generation

through an unmatched combination of structural rigidity, wear resistance, manufacturing precision,



and economic value. Understanding the operating principles, design characteristics, and application
envelope of cast iron gear pumps is essential for hydraulic system designers, maintenance engineers,

and procurement professionals seeking optimal power transmission solutions.

External gear pumps operate on the principle of positive displacement, where fluid is trapped in the
spaces between gear teeth and the pump housing, then transported from the inlet port to the outlet
port as the gears rotate. The precision meshing of the drive gear and driven gear creates a seal that
prevents internal backflow while the tight clearances between gears and housing minimize slippage,
resulting in volumetric efficiencies that consistently exceed 85-92 percent across the recommended

operating range.

Hebei Runhe Hydraulic Manufacturing has invested substantially in modernizing the complete cast
iron gear pump production workflow, importing CNC gear hobbing machines, precision honing
equipment, automated assembly systems, and computerized test stands to ensure every gear pump
delivered meets the rigorous quality standards demanded by agricultural, construction, and

industrial equipment OEMs.

Working Principle and Fluid Dynamics

The fluid dynamic performance of an external gear pump is determined by the interaction of several
key geometric and operational parameters. The theoretical displacement per revolution is calculated
from the gear tooth geometry, pitch diameter, face width, and tooth count. As the drive gear rotates,
each tooth carries a precise volume of hydraulic fluid from the suction side to the pressure side of

the pump.

* Gear Mesh Seal: The contact line between meshing gear teeth forms a dynamic seal that separates
the high-pressure outlet from the low-pressure inlet. Precision gear tooth grinding and profile
modification minimize trapped oil pockets while maintaining sealing integrity across the full

pressure range.

e Trapped Oil Relief: Advanced tooth profile designs incorporate relief grooves that prevent
hydraulic lock in the gear mesh region, reducing pressure pulsation, noise emission, and bearing
loads. Hebei Runhe gear pumps employ optimized relief geometry validated through

computational fluid dynamics analysis.

» Side Plate Balance: Pressure-loaded floating side plates or bush bearings automatically adjust
clearances in response to outlet pressure, maintaining optimal sealing at all operating conditions

while compensating for thermal expansion and wear.

e Cavitation Prevention: Carefully designed inlet geometry, generous port sizing, and optimized
tooth tip clearances minimize suction pressure drop, preventing cavitation damage and ensuring

reliable operation at elevated shaft speeds.



Structural Design and Materials

The structural design of Hebei Runhe cast iron gear pumps reflects decades of engineering
refinement focused on maximizing durability, efficiency, and serviceability. Each component is

engineered to specific material and tolerance specifications:

* Pump Body Housing: High-grade gray cast iron ASTM A48 Class 30 or Class 35 provides exceptional
structural rigidity, vibration damping, and dimensional stability under pressure and thermal
loading. Precision-machined bearing bores and gear pockets maintain concentricity tolerances

within 0.01 mm.

Gears: Alloy steel gears undergo carburizing or nitriding heat treatment to achieve surface
hardness of 58-62 HRC, with core hardness maintained at 30-35 HRC for toughness. Precision
grinding achieves AGMA Class 10 or better tooth profile accuracy.

Shaft: High-strength alloy steel shafts with induction-hardened bearing journals withstand the
radial and torsional loads imposed by gear meshing and drive coupling. Spline, keyed, and

tapered shaft configurations accommodate all standard coupling types.

Bush Bearings: High-lead bronze or DU-type composite bush bearings provide low-friction support
for the gear shafts while maintaining excellent anti-seizure properties under boundary

lubrication conditions.

Seals: Double-lip NBR or Viton shaft seals with stainless steel garter springs ensure leak-free
operation across the full temperature range. Optional PTFE shaft seals accommodate synthetic
hydraulic fluids and extreme temperature applications.

Hebei Runhe Product Overview

The Hebei Runhe cast iron gear pump portfolio is organized into four primary product families that
parallel the Parker Hannifin PGP series nomenclature, ensuring direct interchangeability and
simplifying specification for replacement and OEM applications. Each product family encompasses
multiple displacement options within a common frame size, with SAE-standard mounting flanges,

shaft configurations, and port arrangements.

PGP30 and PGP31 Series

The PGP30 and PGP31 series represent the compact frame size in the Hebei Runhe gear pump range,
designed for hydraulic systems requiring flows up to approximately 35 liters per minute at standard
operating speeds. These pumps mount to SAE A 2-bolt or 4-bolt flanges and accept standard SAE A
splined, keyed, or tapered shafts.



Typical applications include compact tractor hydraulic systems, small skid-steer loaders, utility
vehicle power steering, agricultural sprayers, and material handling equipment. The PGP31 variant

incorporates an integral flow control valve option for constant-flow hydraulic circuits.

PGP50 and PGP51 Series

The PGP50 and PGP51 series constitute the mid-range product family, accommodating flows from 20
to 75 liters per minute depending on displacement selection and operating speed. These pumps
utilize SAE B 2-bolt or 4-bolt mounting configurations and accept all standard SAE B shaft and

coupling arrangements.

The PGP50/PGP51 frame size represents the most versatile pump in the Hebei Runhe range, serving
applications across agricultural tractors, medium wheel loaders, backhoe loaders, truck-mounted

hydraulic systems, and industrial power units.

PGP75 and PGP76 Series

The PGP75 and PGP76 series address high-flow hydraulic systems requiring flows from 50 to 130
liters per minute. These robust pumps feature SAE C 2-bolt or 4-bolt mounting flanges, heavy-duty

shaft bearings, and reinforced gear sets designed for continuous operation at 210-250 bar.

Primary applications include large agricultural tractors, combine harvesters, heavy wheel loaders,

motor graders, aerial work platforms, and industrial hydraulic power packs.

PGP315 PGP330 PGP365 Heavy-Duty Series

The PGP315, PGP330, and PGP365 series represent the heavy-duty segment of the Hebei Runhe gear
pump portfolio, engineered for the most demanding hydraulic applications requiring flows

exceeding 100 liters per minute and continuous operating pressures to 250 bar.

The PGP315 mounts to SAE C flange, while the PGP330 and PGP365 utilize SAE D and larger
proprietary mountings for maximum torque transmission. These heavy-duty pumps serve large

construction equipment, mining machinery, forestry equipment, and marine hydraulic systems.

Multi-Brand Compatibility Matrix

A defining characteristic of the Hebei Runhe cast iron gear pump product line is verified
interchangeability with the dimensional, hydraulic, and mounting specifications of the world's

leading gear pump manufacturers. This compatibility has been established through detailed



dimensional correlation analysis, hydraulic performance mapping, and extensive field validation

across diverse operating environments and equipment types.

Parker Hannifin Interchangeability

Hebei Runhe cast iron gear pumps achieve complete dimensional and hydraulic interchangeability

with Parker Hannifin PGP series gear pumps across all major frame sizes:

* PGP30 Series: Direct interchange with Parker PGP30 gear pumps. SAE A mounting, displacements
from 4.3 to 22.8 cc per rev, continuous pressure to 210 bar, speed range 500-3500 rpm. All shaft,

port, and auxiliary options match Parker catalog configurations.

* PGP50 Series: Direct interchange with Parker PGP50 and PGP51 gear pumps. SAE B mounting,
displacements from 10.8 to 53.5 cc per rev, continuous pressure to 230 bar. Priority valve and

load-sensing options available on PGP51 equivalent.

* PGP75 Series: Direct interchange with Parker PGP75 and PGP76 gear pumps. SAE C mounting,
displacements from 32.2 to 98.3 cc per rev, continuous pressure to 250 bar. Tandem pump

configurations match Parker PGP76 specifications.

* PGP315 PGP330 PGP365: Direct interchange with Parker heavy-duty PGP315, PGP330, and
PGP365 series. High-flow configurations to 250 plus cc per rev, pressure ratings to 250 bar

continuous.

Commercial Intertech and Permco Compatibility

Beyond Parker interchangeability, Hebei Runhe gear pumps achieve verified compatibility with

Commercial Intertech and Permco gear pump specifications:

e Commercial Intertech: Hebei Runhe PGP30, PGP50, and PGP75 series pumps cross-reference to
Commercial P20, P25, P30, P31, P50, P51, P75, and P76 series gear pumps. Mounting dimensions,
shaft configurations, and port positions conform to Commercial Intertech standards.

* Permco: PGP50 and PGP75 equivalent models achieve dimensional interchangeability with Permco
P124, P197, P257, P310, and P510 series gear pumps. Reverse rotation configurations available

for Permco replacement applications.

» Rexroth: Certain Hebei Runhe PGP50 and PGP75 models achieve dimensional compatibility with
Rexroth AZPF and AZPG series external gear pumps. Consult factory for specific cross-reference
data.

e Other Brands: Cross-reference documentation is available for Bucher, Danfoss, Salami, Haldex, and
other major gear pump manufacturers. Hebei Runhe engineering can validate compatibility for

specific replacement requirements.



Complete Technical Specifications

The following specification tables define the standard performance parameters, dimensional data,
and ordering options for each Hebei Runhe cast iron gear pump product family. All specifications
represent production-standard performance at 1500 rpm, 100 cSt fluid viscosity, and 49 degrees C

inlet temperature unless otherwise noted.

PGP30 PGP31 Specifications

The PGP30 and PGP31 series comprises 10 standard displacement options within the SAE A frame

size.
Model Disp (cc/rev) Flow (L/min) Pressure Speed (rpm) Mount Weight (kg)
(bar)
PGP30-4.3 4.3 6.1 210 500-3500 SAE A 1.8
PGP30-6.5 6.5 9.3 210 500-3500 SAE A 1.9
PGP30-8.0 8.0 114 210 500-3500 SAE A 1.9
PGP30-10.0 10.0 14.3 210 500-3500 SAE A 2.0
PGP30-12.5 12.5 17.9 210 500-3000 SAE A 2.0
PGP30-14.5 14.5 20.7 210 500-3000 SAE A 2.1
PGP30-17.8 17.8 25.4 210 500-3000 SAE A 2.1
PGP30-20.0 20.0 28.6 200 500-2500 SAE A 2.2
PGP30-22.8 22.8 32.6 190 500-2500 SAE A 2.2
PGP31-12.5F 12.5 15.0 175 500-3000 SAE A 2.4

PGP50 PGP51 Specifications

The PGP50 and PGP51 series offers 12 displacement options within the SAE B frame size.

Model Disp (cc/rev)  Flow (L/min) Pressure Speed (rpm) Mount Weight (kg)
(bar)
PGP50-10.8 10.8 15.4 230 500-3000 SAE B 3.2
PGP50-13.8 13.8 19.7 230 500-3000 SAE B 3.3
PGP50-16.8 16.8 24.0 230 500-3000 SAE B 3.4
PGP50-19.8 19.8 28.3 230 500-3000 SAE B 3.5
PGP50-22.8 22.8 32.6 230 500-3000 SAE B 3.5

PGP50-25.8 25.8 36.9 230 500-3000 SAE B 3.6



PGP50-28.8 28.8 41.1 230 500-3000 SAE B 3.7

PGP50-31.8 31.8 45.4 230 500-3000 SAE B 3.8
PGP50-38.6 38.6 55.1 230 500-2500 SAE B 4.0
PGP50-44.3 44.3 63.3 230 500-2500 SAE B 4.1
PGP50-48.0 48.0 68.6 220 500-2500 SAE B 4.2
PGP50-53.5 53.5 76.4 210 500-2500 SAE B 4.3

PGP75 PGP76 Specifications

The PGP75 and PGP76 series provides 10 displacement options within the SAE C frame size for high-

flow hydraulic applications.

Model Disp (cc/rev) Flow (L/min) Pressure Speed (rpm) Mount Weight (kg)
(bar)
PGP75-32.2 32.2 46.0 250 500-2500 SAE C 6.5
PGP75-36.0 36.0 51.4 250 500-2500 SAE C 6.6
PGP75-40.0 40.0 57.1 250 500-2500 SAE C 6.7
PGP75-45.0 45.0 64.3 250 500-2500 SAE C 6.8
PGP75-50.0 50.0 71.4 250 500-2500 SAE C 6.9
PGP75-60.0 60.0 85.7 250 500-2500 SAE C 7.1
PGP75-70.0 70.0 100.0 250 500-2200 SAE C 7.3
PGP75-80.0 80.0 114.3 250 500-2200 SAE C 7.5
PGP75-90.0 90.0 128.6 240 500-2200 SAE C 7.7
PGP75-98.3 98.3 140.4 230 500-2000 SAE C 7.9

PGP315 PGP330 PGP365 Specifications

The heavy-duty PGP315, PGP330, and PGP365 series address the highest flow and pressure

requirements.

Model Disp (cc/rev) Flow (L/min) Pressure Speed (rpm) Mount Weight (kg)
(bar)
PGP315-65 65 92.9 250 500-2200 SAE C 10.2
PGP315-80 80 114.3 250 500-2200 SAE C 10.5
PGP315-100 100 142.9 250 500-2000 SAE C 10.8
PGP330-130 130 185.7 250 500-2000 SAE D 18.5

PGP330-160 160 228.6 250 500-2000 SAE D 19.2



PGP330-190 190 271.4 250 500-1800 SAE D 19.8
PGP365-200 200 285.7 250 500-1800 SAE E 28.0

PGP365-250 250 357.1 250 500-1800 SAE E 29.5

Performance Curves and Operating Limits

Understanding the complete performance envelope of a cast iron gear pump is essential for proper
hydraulic system design. The following parameters define the operating boundaries within which

Hebei Runhe gear pumps deliver rated performance and service life:

» Speed Range: Minimum operating speeds of 500 rpm ensure adequate hydrodynamic lubrication
of bush bearings. Maximum speeds are limited by inlet conditions, cavitation margin, and shaft
seal velocity. Typical maximum speeds range from 2000 rpm (large displacement) to 3500 rpm

(small displacement).

Pressure Rating: Continuous operating pressures represent the maximum pressure at which the
pump can operate indefinitely without degradation. Intermittent pressure ratings, typically 10-
15 percent above continuous ratings, apply for short-duration overload conditions not exceeding
10 percent of duty cycle.

Volumetric Efficiency: Volumetric efficiency decreases with increasing pressure due to internal
leakage across gear tips and side plates. Hebei Runhe PGP30 series achieves 90-92 percent
volumetric efficiency at rated pressure; PGP50 series achieves 88-91 percent; PGP75 series

achieves 86-89 percent.

Mechanical Efficiency: Mechanical efficiency accounts for friction losses in bearings, gear mesh,
and shaft seals. Typical values range from 85-92 percent depending on speed, pressure, and fluid

viscosity. Overall efficiency ranges from 75-85 percent.

Noise Emission: Sound pressure levels measured at 1 meter distance range from 62 dB (PGP30,
low speed) to 78 dB (PGP365, full load). Helical gear options reduce noise by 3-5 dB compared to
spur gears.

Hydraulic Fluid Compatibility Guide

Proper hydraulic fluid selection is critical for achieving rated performance, efficiency, and service life
from cast iron gear pumps. Hebei Runhe gear pumps are compatible with the following fluid types

when proper seal material is specified:

Fluid Type Viscosity Range Seal Material Temp Limit (C) Notes



(cSt)

Mineral oil HL/HLP 10-300 NBR -25 to +90 Standard
recommendation
Mineral oil HV/HVLP 10-300 NBR -30 to +90 Multi-grade, wide
temp
Bio hydraulic oil 15-280 NBR/FKM -20 to +80 Environmentally
HEES acceptable
Bio hydraulic oil 20-300 FKM -10 to +70 Vegetable based
HETG
Water-glycol HFC 20-200 NBR -10 to +55 Fire resistant
Polyol ester HFD-U 10-250 FKM -20 to +100 Synthetic fire
resistant
Polyalphaolefin PAO 10-300 NBR/FKM -35 to +100 Synthetic long life

Optimal operating viscosity is 20-60 cSt. Viscosity below 10 cSt may result in inadequate lubrication
and accelerated wear. Viscosity above 300 cSt increases mechanical losses and reduces volumetric

efficiency. Cold start viscosity should not exceed 1000 cSt to prevent cavitation damage.

Agricultural Machinery Applications

Cast iron gear pumps serve as the primary hydraulic power source across virtually all categories of
agricultural machinery, where their reliability, efficiency, and cost-effectiveness make them the
preferred pump technology for tractor hydraulic systems, implement controls, and harvester
hydraulics. Hebei Runhe gear pumps achieve verified compatibility with the hydraulic systems of
John Deere, Case IH, New Holland, Kubota, Massey Ferguson, and other major agricultural

equipment manufacturers.

» Tractor Hydraulic Systems: The PGP30 and PGP50 series power the hydraulic lift, steering, and
auxiliary circuits on compact and medium tractors. Priority flow valve configurations
(PGP31/PGP51) provide constant-flow steering circuits with excess flow directed to implement
hydraulics.

» Harvesting Equipment: Combine harvesters and forage harvesters utilize PGP50 and PGP75 series

pumps to power header drive, reel lift, grain tank elevation, and residue management systems.

» Sprayers and Spreaders: Self-propelled and trailed sprayers require reliable hydraulic power for
boom lift, fold, and suspension systems. PGP30 and PGP50 series pumps provide the moderate
flows required.

¢ Livestock Equipment: Feed mixers, manure spreaders, and bedding dispensers utilize PGP30 and

PGP50 pumps for mixer drive, conveyor control, and discharge gate actuation.



e Irrigation Systems: Center-pivot and linear-move irrigation systems employ PGP50 and PGP75

pumps for main drive motors, corner arm control, and booster pump drives.

Construction Equipment Applications

Construction equipment subjects hydraulic components to extreme operating conditions including
high shock loads, rapid pressure cycling, wide temperature variation, and contaminated operating
environments. Hebei Runhe PGP50, PGP75, and PGP315 series gear pumps incorporate reinforced

construction features specifically engineered for construction equipment reliability.

* Wheel Loaders: The PGP75 and PGP315 series provide main hydraulic power for loader lift, bucket
tilt, and steering circuits on compact, medium, and large wheel loaders.

Excavators: Mini-excavators and midi-excavators utilize PGP50 and PGP75 pumps for boom, arm,

bucket, and swing drive circuits.

Skid-Steer Loaders: PGP50 series pumps power the high-flow hydraulic systems of skid-steer
loaders, delivering rapid lift and auxiliary circuit response.

Backhoe Loaders: The versatile backhoe loader combines tractor and excavator hydraulic

requirements. PGP50 and PGP75 pumps serve main and auxiliary hydraulic circuits.

Road Rollers and Pavers: Vibratory compactors and asphalt pavers utilize PGP50 and PGP75

pumps for drum vibration, travel drive, and screed control.

 Aerial Work Platforms: Scissor lifts and boom lifts employ PGP30 and PGP50 pumps for lift, extend,

and steering functions.

Industrial and Mobile Applications

Beyond agricultural and construction equipment, Hebei Runhe cast iron gear pumps serve a diverse
range of industrial and specialized mobile hydraulic applications where reliable, cost-effective

hydraulic power generation is essential.

 Industrial Power Units: Packaged hydraulic power units for machine tools, presses, injection
molding, and material handling equipment utilize PGP30 through PGP315 pumps depending on

flow and pressure requirements.

e Material Handling: Forklifts, pallet trucks, and conveyor systems employ PGP30 and PGP50 pumps

for lift, tilt, and drive functions.

» Waste Management: Garbage trucks, recycling equipment, and waste compactors utilize PGP50

and PGP75 pumps for compaction, lift, and container handling functions.



* Forestry Equipment: Log loaders, feller bunchers, and skidders employ PGP75 and PGP315 pumps

for boom, grapple, and saw drive functions.

e Marine Hydraulics: Steering gear, winch drives, and hatch cover systems on commercial vessels

utilize PGP50 and PGP75 pumps with marine-grade coatings and seals.

* Mining Equipment: Underground and surface mining machinery including roof bolters, continuous

miners, and LHD vehicles employ PGP75 and PGP315 pumps.

Material Excellence and Casting Technology

The foundation of cast iron gear pump performance lies in the quality of materials and the precision
of manufacturing processes. Hebei Runhe has invested significantly in advanced casting technology,
CNC machining capability, and quality control systems to ensure every gear pump meets or exceeds

OEM specifications.

Gray Cast Iron Metallurgy: Pump bodies are cast from high-grade gray cast iron conforming to
ASTM A48 Class 30 or Class 35 specifications, with controlled graphite flake morphology
ensuring uniform mechanical properties, excellent machinability, and superior vibration

damping characteristics.

* Precision Gear Manufacturing: Gear blanks are forged from 20CrMnTi or equivalent alloy steel,
then subjected to carburizing heat treatment to achieve case hardness of 58-62 HRC with a
tough, ductile core. CNC gear hobbing and subsequent profile grinding achieve AGMA Class 10

accuracy or better.

CNC Machining Capability: Five-axis CNC machining centers produce pump bodies with bore
positional tolerances of 0.01 mm, surface finishes of Ra 0.4 micron on critical sealing surfaces,

and complete geometric dimensioning and tolerancing compliance.

Surface Treatment: All cast iron surfaces receive phosphate conversion coating followed by high-
performance epoxy powder coating for corrosion resistance. Internal passages are deburred and
cleaned through a multi-stage washing process.

Seal Technology: Shaft seals from leading manufacturers are selected based on application
requirements. Standard NBR double-lip seals with garter springs provide reliable sealing from -
25 to +90 degrees C. Optional FKM seals extend temperature range to +200 degrees C.

Humanized Management and TCO Optimization

Hebei Runhe distinguishes itself through a humanized management philosophy that places customer

operational efficiency, total cost of ownership reduction, and long-term partnership development at



the center of business strategy. This approach extends across product design, manufacturing quality,

delivery responsiveness, and comprehensive aftermarket support.

The total cost of ownership for a hydraulic gear pump encompasses acquisition cost, installation
labor, fluid consumption, energy costs, maintenance intervals, seal replacement, downtime costs,
and eventual replacement. Hebei Runhe targets each cost element to deliver TCO reductions of 35-

55 percent compared to OEM-sourced replacement pumps:

Direct Factory Pricing: Elimination of distributor and dealer markups typical of OEM parts channels
delivers acquisition pricing 45-65 percent below equivalent Parker, Commercial, or Permco

replacement pumps while maintaining equivalent technical specifications.

Seal Kit Program: Comprehensive seal kit availability for all standard pump models enables
economical field-level seal replacement. Pre-configured kits include all required seals, wear
plates, and detailed installation instructions.

Cross-Reference System: Detailed online and printed cross-reference documentation enables
rapid identification of the correct Hebei Runhe replacement pump for any major OEM

application.

Extended Service Life: Precision manufacturing, optimized gear tooth profiles, and premium seal
materials extend mean time between overhauls by 30-50 percent compared to generic

replacement pumps.

Energy Efficiency: High volumetric and mechanical efficiency reduce input power requirements for

equivalent hydraulic output, delivering cumulative energy cost savings over the pump service life.

Competitive Advantage and Global Positioning

Hebei Runhe has developed a defensible competitive position in the global hydraulic gear pump
market through integration of manufacturing scale, technical capability, quality commitment, and

customer-focused service.

Price-Performance Leadership

The convergence of competitive manufacturing economics, vertically integrated production, and
efficient logistics enables Hebei Runhe to offer cast iron gear pumps at price points 45-65 percent
below equivalent OEM brands while maintaining equivalent or superior technical specifications. Key

enabling factors include:

* Volume Production Scale: Automated CNC gear hobbing, robotic assembly aids, and batch

production scheduling minimize unit manufacturing costs across the complete product range.



» Vertical Integration: In-house casting, machining, assembly, and testing eliminate subcontractor

margins while ensuring complete quality control throughout the manufacturing process.

e Material Optimization: Advanced engineering analysis and process control minimize material

waste while maintaining structural safety margins and fatigue life requirements.

e Direct Distribution: Factory-direct sales to OEMs, distributors, and end users eliminate
intermediary markups, passing cost savings directly to the customer.

Against domestic Chinese competitors, Hebei Runhe differentiates through verified multi-brand
interchangeability, comprehensive technical documentation, 1SO-certified quality systems, and
responsive after-sales support. Against European and North American brands, the differentiation

centers on competitive pricing with equivalent performance validated by extensive field testing.

Quality Assurance and Testing Protocols

Hebei Runhe maintains a comprehensive quality management system certified to ISO 9001:2015
standards, encompassing incoming material inspection, in-process quality control, finished product

testing, and continuous improvement processes.

* Incoming Material Inspection: All cast iron castings, steel bar stock, seals, bearings, and hardware
are inspected upon receipt for dimensional accuracy, material certification, hardness verification,

and visual quality.

In-Process Quality Control: Dimensional inspection at each machining stage ensures cumulative

tolerance compliance. Gear tooth profiles are verified on CNC gear measuring machines.

Assembly Verification: Trained assembly technicians follow documented work instructions
ensuring correct component selection, proper seal installation, specified torque values, and

cleanliness standards.

Performance Testing: Every pump undergoes 100 percent performance testing on a computerized
test stand. Tests include no-load speed check, rated flow and pressure verification, volumetric
efficiency calculation, noise level measurement, external leak inspection, and shaft seal function

verification.

Pressure Testing: Hydrostatic pressure testing at 1.5 times rated working pressure confirms

structural integrity and sealing performance under extreme conditions.

¢ Final Inspection: Dimensional final inspection confirms mounting dimensions, shaft configuration,

port specifications, and overall dimensions match customer order requirements.

o Certification: ISO 9001:2015 quality management system certification is maintained through

annual third-party audits. CE marking is available for pumps destined for European markets.



Global Distribution and After-Sales Support

Hebei Runhe serves a global customer base spanning more than 60 countries through a network of

authorized distributors, OEM direct accounts, and strategic trading partners.

» Rapid Delivery: Standard catalog pumps ship within 7-12 days of order confirmation. OEM volume
orders typically deliver within 15-25 days. Custom configurations ship within 20-30 days
depending on specification complexity.

Packaging and Shipping: Individual pump cartons with foam cushioning protect products during

international transit. Palletized bulk shipments optimize container loading for volume orders.

Technical Support: Experienced hydraulic engineers provide application consultation, pump
selection assistance, installation guidance, and troubleshooting support via email, telephone,

and video conference.

Warranty Program: All Hebei Runhe cast iron gear pumps carry a 12-month warranty against
manufacturing defects from date of shipment. Extended warranty options are available for OEM

volume customers.

Parts Availability: Complete seal kits, wear plates, bearing sets, and shaft seal components are
stocked for all standard pump models, ensuring minimal downtime for maintenance and repair

operations.

Custom Engineering: The Hebei Runhe engineering department welcomes inquiries for
application-specific pump configurations including special shaft designs, custom port

arrangements, integrated valve functions, and non-standard displacement requirements.

Conclusion

Hebei Runhe Hydraulic Manufacturing has established a compelling and sustainable competitive
position in the global cast iron gear pump market through the systematic integration of precision
engineering, advanced manufacturing technology, rigorous quality assurance, competitive pricing,
and humanized customer service. The comprehensive product portfolio, spanning PGP30 compact
pumps through PGP365 heavy-duty units, achieves verified interchangeability with Parker Hannifin
PGP series, Commercial Intertech, and Permco gear pump specifications while delivering total cost of

ownership reductions of 35-55 percent.

For hydraulic system designers, equipment maintenance managers, aftermarket distributors, and
OEM procurement professionals seeking reliable, cost-effective gear pump solutions, Hebei Runhe
offers a technically sound, commercially compelling alternative to OEM-sourced replacement pumps.

The combination of precision-machined alloy steel gears, high-grade cast iron housings, optimized



hydraulic design, comprehensive testing, and responsive after-sales support ensures that Hebei
Runhe gear pumps deliver consistent, efficient, long-lasting performance in the most demanding

agricultural, construction, and industrial hydraulic applications.

As global agricultural mechanization continues to advance, construction equipment fleets expand,
and industrial automation increases, the demand for high-quality, competitively priced hydraulic
power units will grow correspondingly. Hebei Runhe is positioned to meet this demand with
products and services that satisfy the exacting requirements of the world's most challenging

hydraulic system applications.

References and Industry Standards

1. 1SO 4401:2005 Hydraulic fluid power — Four-port directional control valves — Mounting surfaces.

2. ISO 6149-1:2006 Hydraulic fluid power — Connections with ISO 261 threads and O-ring seal —

Part 1: Port dimensions.
3. SAE J518 Hydraulic fluid power — Four-bolt split flange tube connector.

4. SAE J744 Hydraulic fluid power — Pumps, motors, and cylinders — Mounting dimensions and

identification code.
5. DIN 24311 External gear pumps — Mounting and shaft dimensions.
6.1S0O 9001:2015 Quality management systems — Requirements.

7. Parker Hannifin, Hydraulic Pump and Power Systems Division, PGP Gear Pump Technical Catalog
HY30-5001.

8. Parker Hannifin, PGP 500 Series Gear Pump Specifications Bulletin 3-1000.
9. Commercial Intertech, Gear Pump Product Guide GP-1000, Parker Hannifin Corporation.
10. Permco, Gear Pump Technical Manual GPM-2000.

11. Hebei Runhe Hydraulic Manufacturing, Cast Iron Gear Pump Product Catalog and Technical

Documentation, 2025 Edition.
12. ASTM A48 Standard Specification for Gray Iron Castings.

13. AGMA 2000-A88 Gear Classification and Inspection Handbook.
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