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Lubrication Gradient Material on metal matrix
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Abstract: A new lubricating materials - Lubrication Gradient Materials (abbrev LGM ) on metal matrix are introduced. As the
third lubricating material besides oil and solid lubricant, this surface material with metallurgical bonding metal matrix were
made by the method of glow discharge. The LGM obviously reduced the frictional coefficient of metal parts up to 30%, and
also highly improved the wear-resistance properties combine with the lubricating oil, especially the contact fatigue properties
of iron matrix rise 100%. The anti-fiction metal parts were widely used, such as the sliding shoes of automotive
air-conditioning compressors, the gears of truck gearbox, the shafts and roller wheels and sliding bearings of marine diesel
engines, the stators and rotors of hydraulic pump, the ball-bearings of aviation instrument, the roller-bearings of hot rolling
machine etc. The petroleum consumption of automotive engines with LGM parts economize 4.7%, and the mechanical
efficiency of axial piston motors increase 35.6%. Some LGM parts applied for patents

Keywords: lubricating sulfurizing anti-fiction surface material gradient material
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lubricant and design lifetime of bearing under oil

1. Rating value of rolling bearings under oil lubricant

2. Max value of LGM rolling bearings under non-oil

3. Min value of LGM rolling bearings under non-oil

4. Average value of LGM rolling bearings under non-oil

5. Average value of general rolling bearings under non-oil
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Fig 3-11. Pressure-velocity curve of LGM and different
oil-additives
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Fig 3-12. Pressure-friction coefficient curve of LGM and
different oil-additives(1.2.3.4.5.6 same with Fig3-12)
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Fig 3-13. Compare load capacity of LGM with different
oil-additives
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Table 3-3. Compare surface residual stress of LGM bearing
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Fig3-14. Compare contact fatigue of LGM 45 steel with
untreated 45 steel
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Fig4-1. Compare mechanical loss of power-rotational speed
curve of LGM engine with untreated engine
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Fig4-2. Compare mechanical loss of power-oil temperature
curve of LGM engine with untreated engine
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Table 4-1. Compare fatigue life of LGM rolling bearings with
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Fig4-3. Compare R—S—N curve of LGM gears with
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Fig4-8. Compare production of LGM tungsten carbon wire
rod mill roller with untreated wire rod mill roller
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Fig4-9. LGM cool and hot roller applications
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Fig4-4. Compare wearing capacity of LGM cutting tools with
untreated cutting tools

AN EL (B 4-4) V=90 m/min; ] i3 BT )%t b
Whgk.  tRueBdE T 4n,ZzP35S J I ar ik,
P ARAN ) ZP35 J] A 1 580 1A%,

2. JIEppiilEe:

Xtk ZP35 5 LGMZP35 J] Fr g bt e . T4
BRI C-N A& (AR),HRC33, {4, ik 6 #l
PR:C620-3 il 4R A ENEW &M T 5% 3
FhIHIEE V=70,86,110 m/min i F&F ) I,
ZE T TIRTEI B N 2K (4-5) b H A
TR e B b B (4-5) 2 \] WL, #E=70m/min
K 86m/min I}, LGMZP35 i i 4 fE & = T
ZP35;V=110m/min I, &5 A0 2

13

3000 —e— untreated
—o—LGM
%]
Q
£ 2000
S
©
Q.
E
1000

70

Kl 4-5 i iRBonrEe
Fig4-5 Compare impact times of LGM cutting tools with
untreated cutting tools
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