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Analysis and control of dummy balance process of

aero-engine high pressure rotor
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Abstract: In view of the lack of mathematical analysis means of dummy balance process for high
pressure rotor of high bypass ratio aero-engine and the lack of basis for technical indexes of dummy rotor,
a quantitative analysis method of dummy balance process was proposed. The rotor unbalance state was
represented by the static and couple unbalance vector passing through the rotor center of gravity. The
dummy rotor model including weight deviation, center of gravity position deviation, moment of inertia
deviation and end runout deviation was defined. Combined with the dummy balance process of high
pressure rotor and the principle of index balance, the mathematical model of rotor correction unbalance
and index compensation was established. And, the initial unbalance of high pressure combined rotor was
used to evaluate the dummy balance quality. Results showed that, the dummy balance can replace the
combined balance, and the two balanced rotors had the characteristics of assembly interchangeability and
unrestricted assembly docking angle; in this case, in order to control the dummy balance quality, the
dummy rotor weight deviation should be within +4%, the center of gravity position deviation should be
within 2 mm, the diameter and polar moment of inertia deviation should be within +5%, and the end

runout deviation should be less than 0.008 mm.
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Fig. 1 Schematic diagram of conversion between eccentricity at

rotor support journal and end runout at joint surface
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Fig. 10 Influence of rotor assembly angle on initial unbalance of

combined rotor

— AT e J Uit AN
—— i B —*— J5 it A
60 360
E
E 50
g‘“ \ T”'....% 1270 @
40 &
o S
& 30 180 g
= &
- \ |
L 20 7
& 90
pEETS
0 . . kY . . 0
15 -10 -5 0 5 10 15
UL T Tt 22 o S P 7
FLH A 53 L%
(a) PR R RS T
— WA J Uit AN
—— il —— SRl
80 360
E
g 70
2 60 270 o~
= s
£ 50 =
B =
ﬁtﬂ 40 180 @
'RHR: 30 ﬁf
A -
&
3 20 90
10
0 . . 0
15 -10 -5 0 5 10 15
RS ¥ It 22 o7 L PR 7
R B E 4 /%

(b) HERL = IR A HG T

P11 ASHUU o {22 X 215 J T 0 A A A e S
Fig. 11 Influence of mass deviation of dummy rotor on

the combined rotor’s initial unbalance



532 o= 3 % %38 E
— @?ﬁ/ﬁ¥@fﬁ ---------- & ?ﬁ”ﬁ4\¥@fi — WA e S i AN
—— A —— J5 vt A1 —e— T —— J5 v
3 A B 5 22/%
R 1360 300 6 2 ) -6 -10
E» B ' ' ]
E E —— ; 270
= 1270 2 2 \ ; <
§ = I@ 20 1 ﬁ%
: / = N , 1180 &
15 = P}; 15 \ ! z
& 1180 &= & \ ) ]
’E‘ b = 101\_ : 1 ﬁ
m 10 }V Hﬁ—‘ = _K_._-\“ =T 90 }é
<z '—I—I+I—J 190 L 5 \\/./-
S 5 Dt —= K
' 0 : e : 0
10 -6 - 2 6 10
0 0 BT (LR DR 22 %
I () BEILIEGFE PR B T
MM B M ZE/mm
(a) Bl i R S AL T — WA Je St AN i
—— TR —— JEum
— WA TR e Je it AN A LT AR Bl S W 25/ %
. B o e ST e
30 ~ 30 T T T T T T T T T
E . 4270
;- s
= e \ | / / &
2 o0 & ¥ 20 \ | / / |is0 &
ﬂllfﬂ 9 o= 5 \’ EE
i 1180 i@ HE‘ 0 3 “";/"""""“90 Q
= & Lo N\
Np z i \/
b o - VA - 0
& 190 10 -6 -2 2 6 10
- Fe TR R 221%
(b) B S R iR T
0

s 7.4 7.2 0 .2 ;‘ 6
O A 22 /mm
(b) B R e

12 B3O B i 25 0 20 G 5 R IR AT e )
Fig. 12 Influence of gravity position center deviation of dummy

rotor on the combined rotor’s initial unbalance
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Table 2 Balance results of different balance processes
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