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Experiment on PV value of fulcrum flexible circumferential carbon

graphite sealing material for engine
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Abstract: In order to evaluate the PV value of the carbon graphite sealing material used in the aero-
engines of some current models at home, the dynamic test bench was independently designed according to
the actual service conditions of the fulcrum flexible circumferential carbon graphite sealing material for
engine at high altitude-long endurance, under the condition of high friction linear velocity (60 — 130 m/s),
light load (30 — 400 kPa) and temperature (25 — 600 °C). The test results showed that the allowable [PV]
values of XX1#-1, XX2#-1, XX3#-1, XX4#-1 and XX5#-1, using a constant speed of 80 m/s and gradually
increasing the load, were 4.8, 5.9, 6.9, 9.1, 12.3 MPa'm/s, respectively. The allowable [PV] values of
XX2#-2, XX3#-2, XX4#-2 and XX5#-2, using a permanent load of 300 kPa and increasing the linear
velocity step by step, were 6.0, 8.0, 10.0 and 12.0 MPa-m/s, respectively. The installation demonstration of
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an institute found that the test samples were prone to abnormal wear and gas leakage, when the allowable

[PV] value of the test sample was less than the allowable [PV] value of the engine. When the allowable

[PV] value of the test sample was greater than the allowable [PV] value of the engine, this method can not

only provide material characteristic data for selection of the engine fulcrum carbon graphite sealing

material, but also contribute to the research of the engine carbon graphite sealing material identification

method. In addition, the time cost, labor cost and installation demonstration cost of graphite sealing

material selection for engine will be also greatly reduced through this test method.

Keywords: aeroengines; high altitude-long endurance; carbon graphite sealing material ;

PV value; allowable [PV] value
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Fig. 1 PV value test sample size specifications (unit: mm)
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Fig. 3 PV value friction and wear test bench
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Table 1 Properties parameters of carbon graphite sealing material

PERES AL XX1# XX2# XX3# XX4# XX5# XX6#
Ui /MPa 77 83 62 72 67 85
P E5R %/ MPa 176 167 120 156 143 196
R/ (g/em’) 1.98 1.93 1.93 1.95 1.90 2.0
H ERAEE/HS 86 83 63 83 89 85
FFAALE/Y% 3.0 1.4 2.1 12 1.7 0.7
ﬁy’ﬁ{t@% /O(Cn;%/}(lc)m3-h) ) 0.8 0.8 0.9 0.6 0.5 0.4
2 MERMRAEESH
Table 2 Performance parameters of anti-rubber pair materials
G5 B R F A /um 1211 Bk 8l /mm HAR/mm T2 HE/mm 858 /mm IBREF-Ff/(°)
1 40CrNiMoA #¥4% 0.2~0.4 0.04 450
2 40Cr2MoV 4% 0.4~0.8 0.03 450 10.0 3 6
3 50Mn B4 0.4~0.8 0.04 450 125 3 6
4 40CrNiMoA #¥4% 0.2~0.4 0.03 450
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Fig. 4 Characteristic curves of PV value, temperature and wear amount of carbon graphite sealing material at constant velocity
®3 rASEHHREERG PV ERKBRIIELERICA
Table 3 Summary of PV value test and results verification of carbon graphite sealing material at constant velocity
- Wl PV,  WBRASESE,  BERRE VR [PYI{E/ KAWL TSR .
5B FUR I KoFSs
RS (MPa-m/s) (mm/h) «C (MPa-m/s) YR [PV] {E/(MPa-m/s) PESER
XX 1#-1 72 0.1375 89 4.8 =11.0 RIS
XX2#-1 8.8 0.0155 55 5.9 =40 R AHL FIEH
XX3#-1 10.4 0.006 0 52 6.9 = 6.0 REIHLIH IE
XX4#-1 13.6 0.005 8 75 9.1 =380 R AHL FIEH
XX5#-1 18.4 0.003 3 61 12.3 =11.0 REIHLIHIE
XX6#-1 =328 =218 FFHIE

& 4(6) 7] 41, XX6#-1 ke, W IR PV AN T
32.8 MPa-m/s, ¥ [PV]{H A /NTF 21.8 MPa-m/s,

3 A T A AR, DA B IR XX 6#-1 i
A B A R s KU AL 2 A BBl 47 s ™ B R,
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