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Precise modeling of aviation throttle actuator mechanism dual-lead worm
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Abstract: Aiming at the problems of reliability and accuracy of the aviation throttle actuator, inorder to meet the requirement of precise con-
trol of aircraft engine opening, the transmission part of aircraft throttle actuator was studied, a double-lead worm gear pair was designed and
applied to a certain type of electric throttle actuator. The working principle and related parameters of Archimedes dual-lead worm were ana-
lyzed. Aiming at the change of processing materials and methods of aviation double-lead worm, the accurate modeling method and process of
Archimedes dual-lead worm was discussed, and its transmission application in throttle actuator was analyzed. The results indicate that the du-
al-lead worm and its precise modeling method are accurate,reliable, adjustable clearance, and it can be applied to the aviation actuator with
high precision requirements, and provides a theoretical basis for the processing technology of products.

Key words: throttle actuator ;transmission precision; dual-lead worm; precise modeling; UG software

0 B = SR , AEA BRSO 4 4 e FIR R 22 4T
JESCBLX L8 F R A SCHETRE , (HZ ARSI R R B A

BRI AT AL — Bl B B HLRAL h LA X — B O ARG B 8 48 v | 14 0] (E] BRATI A RE T B, R 32
PENL AT HAGR AR MR NT TR e AR B RN R 22—, R AN v
PR A SR RS AL S ORI T ) T e [ ) B A Elﬂﬁ 8 1T i 5

5 B #A:2019 -01 - 08

EETE WAt AARHF IS T BT H (E2018404044 ) 51l d048 3 AR AR R IR AA T H (BJ2016017) 5 3K K M i BHA AR BF9E 5 & e
%135 H (18110098 -03)

EE BT ARKTF (1984 - ) 55 WALk E O Bt G242, EZENFAHLH — AL 5 T AAF5E . E-mail : yuxiaoni_0_0@ 163. com

BEBEREAN. LAE B Wi+, #0402, E-mail:wzy0313@ 126. com



- 1066 - L H

Tr & %36 &

FrAL sl B B ZRLT— INRERIRAT , 70T Y2k
FE TN A8 B 1 24 2 Tl A TR 2R, R Jsl/ N AT W 8 2
(] B S ETBE, AHIX AT A s\ TR A R ok e
(FFIR 2 R T — S 2 U 1 O 12, B XS
AT W e 2, W T (8 X5 | L Rl BB A PR AN [R]
SR AT RE , TR A5 2k, P B 2
e 1) 7 1w 4 JEE A (), B0l B ) P R A el i
TR S - E T 9 5 s 8 R AT 22 1] 6 T Bt 0 O s A
SURFEICARE L o 20T I AR ] 8 R pEs
IR FE PN A/t R FH A 35

AR QL 5 R s LSS B AR L P T T 3
PRATHURE A ] 42 R 2 SRAR o, 75 DU 1) 9F
1t xfE LURS B P, S5O0 T TUAG 12 Sl L A w5 T it
e ZLPRRE AR R, U R AT O T %45 it
AT, 7350, T IR R F5 i v Al e 1 A
3R, 0 FUEE AR Bl BT — I 5 ) 0] S AR I ] R AL
TSN AL G G Jm A B 220 A T SEPREDK

ARSCAEC A AT T SCRR I A _E | 18 0 158 46
R, X W 58 -5 W AT R RL AT JEORT e | W AT 1B FH G )
TR, FFEETIN TR R AL R AT In 07 X %
G814 4 N A% A B AN T, R RS R AT R A R
L AN AR AR AR

1 SRR

1.1 NESRRIFRIE
XU R AT B LA O R EUNE 1 FR

1 SRR AT L C R A
JEE—Hh e 3B Py AR 69 AR E SR AT 69 R4 P — R AT
4 4 61 45 96  P,— SR 5 ) B i ) 35 9 3 P, — SRS A0 B
HIE ;At—P, Fo Py VAR P, Fo Py Z I8 69 % ;m,—3BH 49 4 L
RH d,—¥RAT > B E AR

P 1 v SRS Tl ) MR AN ) MRE Y JEE Rt A
7], 7 T A MR SR L AN, e T f MRS R AT
JO7 3L IR/ IN | R S8 R B JREJRE R 25 240, #h T AT R L
JE AR, nT DASE AT Fe G 1A A 1 07 2, LA B
AT A A A Sha] B

WAL, AR R HLAS SO R B, FEHL RS s AT — B
B 1], AR BT 5 38 2k AN W ) M A %) Bl 1 7, D2
TP B 30 TV 5 AT A2 i ) ) B
1.1 WNERWBTSH

FEARTE AR B AN [7] , U R T 1T 43 Sy B 3 K
TEXUF R FT S e R W AT, R T i AT 5,
Tl e A A T, RS (Am) W /e A A T 4 T
A — FBCAR I U S,

DA R FE XL SRR AT A1), 16 P SCRR 2 28 X6 5B
SRS TR N4, T8 A FREEL V7 SR
R B FRRAE, AT S H AR 7 -8] X
HURNFHGAR

2 WFREIAT UG KA st

2.1 NEEBWMHSHITE

FRAEFEARL I 1] 77 i U R W T 1) T D0 2K T
WA m, = 1.6, JE 3£ W AT 40 R H 42
d, =20 mm, BCXTRFE DG 7, = 24 ARHETTER, nTANZ
MR A SEN T

R B R A K, BUEVEEY 0.02 ~ 0. 04, 7E 7
JETCXT 9 e N AR VTR R4 T, A 48 v R RER iR
K, =0. 02;*%%&% Am =0. 16 mm,ﬁl%ﬂ:&%ﬁjﬁﬁﬁ P, =
5.03 mm; AT AT I P, = 5. 08 mm ; B FTA 0l 578
A, = 4°37"  WRFTZEMFTHE P, = 4. 98 mm ; WA AT 220
SR A, = 4°317,
2.2 NWERWHI UG EiR
2.2.1 AR RIEBAREERET %

Xof 3368 BT SR A 1, L TR R AE AR
et VBRI U7 JB6 4 10 4 11 3 o8 i) MR e 2 e o v, 22K 42
TIYITE 71 e 6 TS24 Bl 1) 350 T A

B BE WA AT [ 5 | 1 2 T SEMA AT Sl 2R A0 iEz 3l | 1%
T (B TR LR ) 7 AR

v =xP2

T T 2w
. (1)

y = rsine

z = rcose

b P— R IRER o — BRIETH A s r— BRBIE LR AR

A 3z Xk BT OK A T 1 L0 ) D B A, R R
H — A A il ] S s B 2 SO ke 38 Sl Y, 45 il )
TET P ) 14T AT TR] A AHG R A | T 7 o] K DK R XL e
FR i T2 A SRR AT ) — 2, 20 A Sl ] i
JFRAARTE . P, 75 UG Hh 7 P 4 A ] S R ) o i
R PEBRIELR 1l 43 1 FC e A Tl ) T ) 247 G, BT



5510

RS, 45 < s T [T RA T HILAG LS o B 0 1 R R 5

- 1067 -

7 AT R AT AR IR AT

PLUG-NX7.5 A, B deid it 3. 1 &5 i 3
FRIRFTF S B TR e h i T

BT ORI TR 2R 1 T TN E] 2 B,

REMAEL =
b4y 0
o mm [0]
EELE 0. 00101
MEAT [ 0. 05001
FBHE
O mamans
@WAEE
*g ' mm E’]
NS
@5F
OxF

[z =@ || mw |

K2 PR pRR ek v a1 K

ABFFEAEIE 2 BT iy g iR ek & 1 h e
R iR Lk i IR MREE AR RIAT A5 20 00 A i A Y el
FORTEIRBELE, WK 3 PR,

e 5:F£4.98 mm A ZEMSF25.08 mm

B3 XU b AT Y B HOK TR R e 2k

2.2.2 ke ERAEAT &

#EA UG-NX7. 5 @A LUK 3 iy i) 56 K 4
IR L M 2 i A SHFEME, 8 it A SUEAEDN 20 mm
4 1 A 821 oA A, AZE A PR 125 o) P T Ry e LT
HATL U FRIAFT 22 A7 L 1 T An ] 4 R,

Aitklo Vi JekI P
B4 BRI ATk -

VA 4 R AT e A7 AU 1) 100K 5 1 2

il EE AN 1 1A
XU RERIFTZE A7 110 4 B AN 5 BT

11.6
JE
10 70°
; N
JEA / 70° 11.6

(a) ZEV5 % (b) i B
K5 XUFREMAATZE Ak 4 5

\7/ 1.26
)
1.26

Zead B IR BT P S P e Ak i
J o R EERAE, T AW R AR, # B
Je A1 1 R ASHEAR T BR — i RO v i, DLk 4944

A HH PR AR
2.2.3 YRR AL

MIEET 3.2.1 5 3.2.2 WA, /0 BIEE ST A9 B AT
BERBE LR I [ 147 56, 147 B A B e o B AR A T4 4
RPN AT B4 1A T 5 S S IR AT AR | S A B AL
SR SRS R RRAE , A T ROR AL T R T — A

W8 FH 3R D e A B 1) 0 A W A 2R A B o T
T 2R LN T AL T AP T LR R

3 Al AT HLAL B 15 B B

SERLTCHLAY A S AL I ] 4 ) T AR = 4 R
FE T TR SR TR AT AR IR AL & 2l ok
BRI T4 4, 3 3 B 0 3 1 48 A 15 5 ok 45 i & sh ALl
FIAEE , U AR AT 08 6 2 455 2 sh L 32 28 # A
Rz IR R SRS WA Y A BT g SR 1) F e
B 1k & ZIATLIET 5803 %0 10 L Sl PRA T AL 5 A 2 il
R 2 BRI

TR SIPATHAG L 3 BN E] 6 FiTs .

BL6 H ok T E I T I HLAA Y T S SR BB
Pl AL A AR AL B AT TR B 20 1T M5 518 4, &
TRV E LR G R B B el s, e 4
XU AR 8 WA AT 1

AT R B R R e S I A iR 25, 8 T
TG JE T T TE SR THLAG % ) 32 8 1Y) R i B ok, AR
SR FHORU: AR AR B 0 3 R e R R 22 0 A TR g,
SUBOESESIE /I I

(1) 78 A shil T HRATHLA H, 05 R 8 46 i AT 41
M B AT JE 4% 22 0. 01 mm ~0. 015 mm, 1 3% 1 8 % &
— B HAEXE] 0.03 mm ~0.08 mm, F-/NLA S AL



- 1068 - 51 R A D %36 46
L e
(] _ -~ _
U s - i S ]:3 i
i i )Z 73
1 : o i |
; - B
Fom——m—mm— = 702 +4 = — L ;,’//)I —
! - = = R VA —
i Yz o Wl |z il
| + N
I I e e 7 i | — |
U opia (I SRR NL N B X— | —
| B o T
i ﬂlﬂ$bmﬁ]*TI Zg 2 i
! % ! -
! — &

B6 il s AT HLI & sl s R A

(2) 308 e 2 DA S AT RS 1) 2 Bl ok ] B 5
BT, AT Bl 28 A% Sl B A RO R (E S rp o 2 R
VAT Al 5 0 A8 22 6 MR, AN T IR s S
FRPHE B, T O A 1 1) U A2 P i b 1) A% 20 A ] 8%
W B, AN 2 B8 B

(3) RUT g T2 FH A 5 90 48 B R 47 i ) o
AR MR 7 (S AT A T e R A A ) R R M
HYR BRI UL 5 7 LR W AT A R R

RGBT WA AT A2 SRS RE 7, O HL
AT LA o Al ) B S AR e A 0 5 B, EL YRR O
(B TP BE 207 I B, AR5 B Sl T Tl
A 8 FRH B2 A g P SRR EOR B 1 Il I AR L

4 ZERIE

KU Ry 58 A D G B m] 8 B B A5 S BR T, RN
WIS 7 I AHE T EAER, 0 T A"
RS E v AR e L AR PR Y BRSO A I ] L 3l
PATHLR , B 3hEE 9 B s — PR 1 B R A T il
g I T HR R RT3 , ROy 1 4 3)1a]
B, folr i RS BE A 2 T ARAF RO DRI

BEGSHERLI T L S A T LA P XU AR e AT i T
BERIIN T 202840, AR SCHE UG HRadisr TS RE T
PR BRI I 0EAT 1 I AT, UE S B0 AT LA
J s 7 it A% SR LA AR B RT P e | 33 o Ry J 7 it 1Y
T2t T —5E A B AR , RN x XU R kT

AR5 AR

BRI AL RN B — 2 S H N E.,
£ %2 Lk ( References) :

[1] HALE L C, SLOCUM A H. Design of anti-backlash trans-
missions for precision position control systems|[J]. Preci-
sion Engineering, 1994 ,16(4) .244-258.
BAIR B W, TSAY C B. ZK-type dual-lead worm and worm
gear drives: geometry[ J|. Journal of Mechanical Design,
Transactions of the ASME, 1998 ,120(3) .414-421.
i 4, R . = RIS HIRS ol S
T R, 2016,44 (1) :24-26.
AT, B H 3L, %5. LabWindows/CVI Z LR
A TR LT ] A S5 10k ,2015,30
(5) :62-64.
T, F W, 5 T THURE E TR B4R e
EUIFL)]. HE 5% E,2018,43(4) :108-112.
EIRE. AT FEMFT R BT[], HLAR TR0, 1987 (5)
19-22.
HPRHURT BOHRE, KIS . XU REIRAT 14 3 Y
BT S5 [T]. MUK ,1976(2) :70-76.
BOTAE, SEE  BL, A ZA RORUS R IR AT I S0
)] WA 3 ,2015,39(1) :67-69,73.
X PHE, B B, ER, % BT CATIA 5 ADAMS 19
GDX2 THLA ARSI E AR S R[] A 5 R
AL, 2018 ,36(1) :68-67,21.

M Y. BTEOR AR AT AE CATIA RGBT ]. HL

TR A 31k ,2004(2) :4-6.

[2]

(9]

[10]

[#m3E: JH SR

AT A&, 5, % s BT 1 BT HL SUE AR AT AS B AR 5 [ T . AL TR2,2019,36 (10) ;1065 — 1068.

NI Xiao-yu, TONG Hui, WANG Zhan-ying, et al. Precise modeling of aviation throttle actuator mechanism dual — lead worm[ J ]. Journal of Mechanical & Elec-

trical Engineering, 2019,36(10) :1065 — 1068.

<<HLEE.:|:5FE>>%/%:\;http://www. meem. com. cn





