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Statistics and analysis of critical failures of F100/F110 engine
and F-15/F-16 fighter during operation
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Abstract: With reference to foreign experience on fighter engine design and develop-
ment, the critical failures of F-15 and F-16 fighter powered by F100/F110 engine during op-
eration were described based on a great deal of data statistics and analysis. The distribution
and respective rules of the failures during operation phases, various components and influen-
tial factors were analyzed and concluded. The analysis shows that the failure rate of the en-
gine is high within initial 10 years or 35000 flight hours, then significantly decreases; vari-
ous engine failures can be exposed during operation, but the failure rate considering the
structure integrity is obviously lower than that without considering the structure integrity;
the compressor and turbine are main sources of failures; the design, maintenance, support

and operation are main influential factors.
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Table 2 \ Critical engine failurés-data for US Air Force fighter
e 25 TR E/ R D 1R FLT 1 & R R QR /%)
A G BE B 45 i L0 3L A GFHR R B 4 i L0 3L

FY1994 /31 6/ /16.7
FY1995 34 20 13/38 7/35 /31.0
FY1996 46 13 /43.0 /37.4 /40.0
FY1997 68 19/28.0 /35.0 /38.5
FY1998 24 13 20 6/25 7/54 4/20.0
FY1999 30 26 9/30 9/34.6
FY2000 25 17 3/17.6
FY2001 24 21 9/37.5 8/38.1
FY2002 35 25 10/28. 6 3/12.0
FY2003 31 11 5/16.1 2/18.1
FY2004 32 11 12/37.5 2/18.1
FY2005 33 11 7/21.2 2/18.1
FY2006 18 8 5/27.8 3/37.5
FY2007 18 14 7/38.9 3/21. 4
FIHE /31 /26
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Table 3 Factor distribution of critical engine failures for US Air Force fighter

o 4%
JEL A 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2007  &if
R A/ Y

&1t 69 30 35.8 38 30 15 14 21 21.1
A 8 40 14.3 31 34 20 5 43 28. 6 14 19.7
=] 7.1 20 22 70 29 571 17.1
fii 15 32 60 11 72 14 58 21.8
gy 8 15 1.8
iR A 21.5 15 19 4.5
S 27 5 10 9 7 2.5
N4 7.1 8 6 1.7
R 15 14. 2 8 13 33 14 14.3 9.8
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Table 4~ Component distribution of critical engine failures for US Air Force fighter
B[] /4 J3E
A FY98 FY99 FY00 FYO01 FY02 FY03 FY04 FY05 it
e A/ %%

AU 33 10 17 21 10.1
AL 30.5 22 33 13.3 17 30 28.6 21.8
PRbe = 20 7 3.4

[SRRE 12 13.3 24. 8
I 30.5 2o » 153 32 14 28. 6
kb = 15 22 28. 6 8.3
1 4 8 22 20 6.2
ok 33.5 40 17 7 12.2
HEREE 8 13.3 17 7 5.7
SRk 8 1
HAth 13.3 10 14 14.2 6.5
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Table 5 Critical failures for F100 engine since 1973
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F100-PW-100/200(1100 .,25X 10" h), &
A 547 WG RS B 47 R FE TEAE T

1973. 10—
1979, 4 5 i R B L 60 Yk BRI L BE L 10
' YN F1 RIS | 7R i % e R 2R 4
B, 3% P15 5 F-16\22 vk i kel
1979—1982 F-16/F100°PW-200,9 ¥R A 25k,

Los2— 1083 F-15/F100-PW-100, 25 Wl /1 8k bs2E b 5
Wk, F-16/F100-PW-200,4 YA 45 i .

F-15/F100-PW-100,1 ¥k A % fi k%, F-16/

1985 F100-PW=200,3 ¥ A % . F-15/F100 F1
F-16/F100, 2K B 45 {5,

Los6 F-15/F100-PW-100,1 ¥ A % fi |%. F-16/
F100-PW-200,4 ¥ A &5 .

1989 F-16/F100-PW-200,4 ¥ A %5 .

L950 F-15/F100,2 &k A ZE# . F-15/F100,4 I’
B &5 . F-15/F100, 2% C 4.

Loo1 F-16/F100-PW-220, 3% [& Fl s € & 1 I A &
il
F-16/F100-PW-200,5 & A Z=5EH1 3 %k B

FY1992

SR B

Fy03 F-16/F100-PW-200,2 ¥ A Z#kf&,5 ik B

RIS

F100-PW-=200 %@l #l No. 5 fl & . ¥ 6l R &
FNEE 3 G XUk ekt BE — 28 [w] B, F-16/F100-
PW-220),1 ¥ /A 25k s

FY1994

F-16/F100-PW-200/220E,3 & A &k . F-
15/F100-PW-200/220E, 2 ¥k B % # &%, F-
15/F100-PW-229,1 ¥k B Z: i .

EY1995

F-16/F100-PW-220/220E,1 ¥ A %5 i | 1
1% B& . F-15/F100-PW-100/220,3 %
A SRR 1R B 2.

FY1996

F-16/F100-PW-200/220/229 .4 K A %5
(M 3%, 1 %), F-15/F100-PW-100/
229,2 I A SRR, F-15/F100-PW-100,4 X
B S b

FY1997

F-15/F100-PW-100/229,2 1k A %5 &, F-
16/F100-PW-229, 1 ¥k A % # B, F-15/
F100-PW-100,5 & B 4 i f&. F-16/F100-
PW-200/220,2 ¥R B &5 .

FY1998

F-16/F100-PW-220,5 ¥k A S5, 7 & 14,
F-16A/F100,5 I A 5 ps.

FY1999

FY2000  F-16/F100-PW-220,2 ¥k A 25 .

FY2001 F-16/F100-PW-220,2 ¥k A %5 #kE.

F-15/F100-PW-220,1 ¥Rk A %5 ¥ &, F-16/
F100-PW-220,1 ¥ A &k ps.

FY2006

FY2007  F-16/F100-PW-220,3 ¥k A 25 .
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Table 6 Critical failures for F110 engine since 1986
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A 3 R AL.
1990 F-16/F110-GE-100.2 ¥k A ZH i,
1992 F-16/F110-GE-100,2 ¥k A %5 .
F-15/F100-PW-100,1 ¥k A %5 fi k%, F-16/
1985 F100-PW-200,3 ¥ A % %, F-15/F100 1
F-16/F100, 2 K B 5.
L003 F-16/F110-GE-100,2 ¥ A % # k%, F-15E/
F110-GE-100,2 ¥ A & i p.
F-16/F110-GE -100, 3 ¥ A %5 i . F-16/
F110-GE-129,1 & A %k f&. F-15/F110-
FY1994  GE-100,2 ¥ A SE KR, 1638 R ML @3], F-
15/F110-GE-100,4 ¥ A %5 # B, 8 f# 350
B F-15 RS- HLE K
F-16/F110-GE-129, 2 X A % i B&. F-16/
F110-GE-100, 2 ¥ A % §i . F-15/F100-
FY1995

PW-100.2 X B &5 . ¢ {54 . F-16C/D/
F110-GE-129,1 ¥ A 2 ps.

P[] [/ =
F-16/F110-GE-100, 3 ¥ A % fii f%. F-16/
FY1996 .
F110-GE-129.1 ¥ A & .
F-16/F110-GE-100,3 X A % f 1 % B
Fyi997
R,
F-16/F110-GE-100, 2 X A % il f&. F-16/
FY1998
F110-GE-129,1 ¥ A % i ps.
F-16/F110-GE-100, 3 ¥k A % il B&. F-16/
FY1999
F110-GE-129,1 ¥ A & .
FY2000  F-16/F110-GE-100,1 X A 5.
F-16/F110-GE-100. 47k A 2 k%, F-16/
FY2001 .
F110-GE-129+T ¥ A & .
F-16/F110-GE-129.\1 ¥R A % ¥ k. F-16/
FY2002
FITO-GE-129,1 ¥ A Z i
F-16/F110-GE-100, 1 W A 4§ f&. F-16/
EY2005
F110-GE-129,1 ¥ \A S5 Hichs.
FY2006  F-16/F110-GE-100,1 ¥k A ZEHi s,
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