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Study on Airworthiness Verification Technology of Aviation

Piston Engine Lubricating Oils
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(1. The Second Research Institute of CAAC Chengdu Sichuan 610041 China;

2. Civil Aviation Fuel & Chemical Airworthiness Certification Center of CAAC Chengdu Sichuan 610041 China)

Abstract: Based on SAE J1899 and SAE J1966 the test methods and procedures of airworthiness certification technolo—
gy for the piston engine aviation lubricants were introduced including chemical and physical property test of lubricants sta—
bility test compatibility with other oils and material single cylinder engine test and full engine test which provides the
technical support for the corresponding test and research of piston engine lubricants in civil aviation and the airworthiness
certification domestic piston engine lubricants.
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Table 1  Containing dispersants and dispersant piston engine lubricating oil technical requirements ashless dispersant
and non-ashless dispersant
SAE J1966 SAE J1899
16 SAE J1966 18 SAE J1899
L38 ASTM D6709 Vil ASTM D6709
/ TIO-540-J2BD SAE J1899 B
/ SAE J1899 C
2.1 N N
SAE J1966 50 h N N N
o SAE J1899 ( )
o 2
SAE J1966
SAE J1899

~ ~
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2 SAE J1966  SAE J1899
Table 2 Physical and chemical properties of lubricating oil in SAE J1966 and SAE J1899

SAE J1899 SAE J1966
(100 C) p/( mm® * s7")
SAE 30grade 9.3~12.5 9.3~12.5
SAE 40grade 12.5~16.3 12.5~16.3
ASTM D445
SAE50grade 16.3 ~21.9 16.3 ~21.9
SAE 60grade 21.9~26.1 21.9~26.1
SAE J300 SAE J300
SAE 30grade =100
SAE 40grade =100
ASTM D2270
SAES50grade =95 =85
SAE 60grade =95
=100
t/C
SAE 30grade =220 =220
SAE 40grade =225 =225
ASTM D92
SAE50grade =243 =243
SAE 60grade =243 =243
=220 =220
t/C
SAE 30grade Report Report
SAE 40grade Report Report
ASTM D93
SAE50grade Report Report
SAE 60grade Report Report
Report Report
t/C
SAE 30grade ASTM D97 <-24 < -18
SAE 40grade ASTM D5949 <-22 <-15
SAES50grade ASTM D5950 < -18 <-12
SAE 60grade ASTM D5985 <-18 <-9
w/! %
SAE 30grade ASTM D129 <0.6 <0.6
. ASTM D1552
SAE 40grade <0.8 <0.8
SAE 50erad ASTM D2622 Lo Lo
h ade <l <I.
grace ASTM D4951
SAE 60grade ASTM D5185 <l1.2 <l1.2
<0.6 <0.6
¢ 150—€) v/ mm
s 1)
SAE 30grade =2.9 =3.3
SAE 40grade ASTM D4683 ASTM D4741 =3.7 =3.7
SAE 50grade ASTM D5481 =3.7 =3.7
SAE 60grade =3.7 =3.7
SAE J300 SAE J300

SAE 30/40/50/60
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2
SAE J1899 SAE J1966
(40 C) p/(mm’ *s7") ASTM D445 Report Report
¢/(mg KOH * g ") ASTM D664 <1.0 <0.1
N ASTM D4052 Report Report
(15 C)p/(g + mL ") ‘
ASTM D1289 Report Report
ASTM D482
w/% <0.011 <0.011
SAE J1787
V/(mL + (100 mL™")) ASTM D2273 <0.005 <0.005
3 h 100 C ASTM D130 <1 <1
3 h 204 C <3 <3
ASTM D892
Seq. 1 /1710 <50 mL <50 mL
ASTMD6922
% 72 h
AMS3217/1 (70 C) -5~ +10 /
FTM 791 4
AMS3217 /4 (150 <C) 7911360 -5~ 45 /
AMS3217/5 (302 C) -5~ 45 /
(121 C) 0~ +20 /
w/107°
<5.<2.<7.<5.
Fe.Ag.Al.Cr.Cu.Mg.Mo.Ni.Pb. SAE J18994.5.2
<3.<3.<4.<3. /
SivSn.\Ti Zn
<5.=<25.=<10.=<2.=<10
72 h o
SAE J1899 SAE J1966 FED-STD-791 (4)
Method 3604 :
(1) 30 min 60 min,
\ ( ) ( ) 20 s
(2) (24 £3) C 1 mg m,
m, mg.
m o (5) :
AV( %)
AVv= (my -m) = (my —my) /(m -m,) X
5 mm m, o 100%
(3) m, mg; m,
mg; m,
15 mg; m,
( 370 ml) mgo
o 3 0
(70 £3) C., (105 +£3) C. (302+3) C 2.2
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3. Fig 1 Engine test bench of typical sequence VIII
3
Table 3 The requirement of single cylinder engine test for lubricating oil of aircraft piston engine
SAEJ1899 SAE J1966
m/mg ASTM D6709 <500 <500
1, . -15~10 -5~10
(40 C) Av/(mm™ *s7) ASTM D445
<10 <10
(100 °C) »/( mm* «s7") ASTM D445
¢/(mg KOH * ¢™") ASTM D664 <2 <2
VIII o
CLR (5)
4
Table 4 The experimental condition of break-in
( 1) / running test
; n/
(2) 4 4 h: (re*min™") PIW (BTDC) 4/(°)  t/min  t/h
(3) 5 1500 £25 1500 +150 25 +1 60 £2 1
40 h; 2000 +25 3000 +150 25 +1 60 £2 2
(4) 10 h . 250025 3700 150 3541 60+2 3
315025 3700 +150 351 60 £2 4
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Table 5 The experimental condition of single cylinder

engine test

n/(r e min"") 3150 = 25
PIW
g/(kg+h™) 2.25 £ 0.11
- 13.43 £ 0.5
t/°C 93.5 =1
t/°C 5.6 +1
t/°C
SAE OW.5W.10W 135 + 1
SAE 20.30.40.50 143.5 = 1
BTDCa/( °) 35 21
plkPa 276 + 14
p/Pa 500 + 120
p/Pa 0~3.4
V/I(L+h™") 850 + 28
VI(L+h™")
2.3
SAE J1899 B
FAR 33. 49 Lycoming Engines

TIO-540J2BD

150 h o

~

100LL

~

1200 ~2 575 r/min
0.95 L/h.

(DTIO-S40-92BD Textron N
@
100,
® 8 873.6 cm’.
4 626 m 257 kW,
@ 11.36 L
® ; . .
2 ( Drives)
(2) Dynafocal
Piper 012722
Piper PA31-350

(3)

o Hartzell
HC3YR2UF/FC8468 .
F6247 Hartzell o

(4)

)

@

(5) : ASTM
D910 100LL ( ) o
2.3.2

(1) 6

7 150 h o

0 150 h
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Table 6 The parameter condition of full size engine test
t/°C
TIS 0 ~204 118
TOO 0 ~260
TAI 0~102 0 ~40
TATE 0 ~260 260
TATC 0~102 0~40
TETI 0~1020 899
( TCH (1-6) 0 ~408 260
TF1 0 ~200 51
p/MPa
POEG 0~1.38 0.38 ~0. 66
POPE 0~2.07
POFO 0~1.38
PAM 0~0.69 0.34
PBTC 0~0.28
PFUP 0~1.38 -0.014 ~0.45
wl/ (kg+h™") FF 0~135 112.5
n/ (re*min")
ERPM 0 ~4 000 2 575
t/h TET 0 ~200 150
t/h TOT 0 ~200
150 h
Table 7  The test condition of 150 h engine endurance test
t/h / P/kW n/(r e min") 0/°C w/(kg+h™")
0.08 257 2 575 78 ~ 136 108 ~112.5
0~30 10
0.08 154 2 200 78 ~136 86 ~90
2.5 257 2 575 119 ~125 108 ~112.5
30 ~50 4
2.5 154 2 200 119 ~125 38 ~41
1.5 257 2 575 119 ~125 108 ~112.5
50 ~70 10
0.5 193 2 340 78 ~136 58 ~61
1.5 257 2 575 130 ~ 136 108 ~112.5
70 ~90 10
0.5 180 2 290 78 ~136 54 ~56
1.5 257 2 575 130 ~ 136 108 ~112.5
90 ~110 10
0.5 168 2 240 78 ~ 136 46 ~49
1.5 257 2 575 130 ~ 136 108 ~112.5
110 ~ 130 10
0.5 154 2 180 78 ~ 136 38 ~41
1.5 257 2 575 130 ~ 136 108 ~112.5
130 ~ 150 10
0.5 129 2 050 78 ~ 136 35 ~38
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