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Fracture Analysis of Plunger-type Hydraulic Pump Dr ive Rod
WU Xing-jin', TANG Xin-rond
(1 Air Force Institute of Aviation M aintenance Technology, Changsha 410124, Ching;
2 5712 Aircraft Repair Plant, Changsha 410113, China)

Absdtract: The driving rod of the plunger-type hydraulic oil pump in an aircraft fractured during testing In order © find out the
fracture cause of the driving rod, fracture surface observation, microstructure ingection, hardness testing, and chemical campo-
sition analysiswere carried out The results show that themetallurgical structure of the driving rod is orbite and the fracture iso-
verload fracture Owing to foreign intervention, the rewolution of the driving rod was blocked and the driving rod had © wist As
a reault, torsional fracture occurred to the driving rod

Key words plunger-type hydraulic oil pump; driving rod; oil-sgarating disc; overload

0 , 30s
40s ,
, ( )
1 2
) 18Cr2N iAWA
[1]
1 , 05 0O 7mm,
, HRC= 58, 355 3 1HRC
[2] [3]
, 50min , ,
40min )
[ 12000 6 23 [ ]2009 9 4

[ ] (190 -), ,



214

Plunger g ach plate
AR
' >
A F ¥ "
N
// \ \ o\
7 - N
A N
s 77 /,_;/ 3, N\ N
L \
o~ AN
e Fixing pin N
> & \ \\T

z > : \ W\
Locking Pieces . ;’iﬁﬂ_ r
Driving rod
Oil-seperating disc __“EFJ?“J}
Piz - lg

Bl BEXREH&FIHATER

Fig. 1 Schematic illustration of the structure of the plunger-type hydraulic oil pump
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Fig.2 Appearance of the fractured rotor assembly with driving rod Fig.3 Macro-appearance of the fracture surface
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Table 1l Hardness testing results
Distance fran the fracture 10smen
wrtace mm Q08 05652 68 98 , ,
M easurement 44 45 47 385355 32 ) ( 10)
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Fig.4 Crack near the edge of the fracture surface Fig.5 Extrusion trace along a hole of the rotor
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Fig. 6 Extrusion trace at the bottom of the groove in the Fig.7 Extrusion trace at the bottom of the groove in the
silver-plated plane of the oil-separating disc unplated plane of the oil-separating disc
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Fig.8 Schematic illustration of measuring the size of the circle-arc

extrusion trace at the oil-separating disc

-8

B10 o 10 mm KBALR

Fig. 10  Sorbitic structure 10 mm away from the fracture surface
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Fig.9 Schematic illustration of hardness testing indentations
and corroded zone
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Fig. 11 Low-carbon martensitic structure near the fracture surface
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