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Measurement of Static Tooth Fillet Strain and
Transmission Error of a Cylindrical Worm Gear

Lee Dong-Hwan and Cheon Gill-Jeong

Key Words : Worm Gear(-8”719}), Tooth Fillet Strain(®]¥*2] ¥ 3 &), Transmission Error
(Rgezh

Abstract

Using a cylindrical worm gear under the actual condition of static loading, tooth fillet strains and
transmission errors have been measured. The maximum strain occurs on the fillet region of the
center of the 1st mating tooth. Tooth fillet strain changes most sensitively according to the
variations of the center distance and recess side eccentricity than the access side eccentricity. Even
the no-backlash worm gear shows the transmission errors.
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Table 1 Dimensions of the worm gear.

Worm | Worm wheel

No. of tooth
(thread)

Outside diameter

1 120

63.2 mm 345 mm

Radius of base
. 246 mm
cylinder

Helix angle
Lead

2911°
877 mm

195 mm

Center distance
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Fig. 1 Two pieces worm set.

Fig. 2 Worm and wormwheel.

Fig. 3 Worm wheel and worm assembled
in the housing.
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Fig. 4 Schematic diagram showing the tooth number
and the position of the straingage adhered on
the wormwheel tooth.

Fig. 5 Straingages and lead wire on the wormwheel.
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Fig. 6 Deadweight for static loading,

3T 49 Alel9] ole ¥ Hoz F¥E 97
FEoNM AR W&o, 2EHAA A E F&
a4 At gol AN AsH(C.w)stH
BB FEL 6 F oo 1MF oz JyYw
c}.

dHEHL FHFNE
N-m9 A#HA R 713
YZMM2310)9] o3 FEZd

FE AAso o 1500
IR Fig. 6). 2E#H<Q
AZE AD ERE

(Strawberry)E E3to] pCAlA AAHzn AP
o}

#7lolel Rtk sbsld W o] ubAHgo=
R s Man o= 016}&} =Hol e Fom
ol FojA7] wiel, v AAFE 43}
71 918 LA (AEC MMSS)% CE =

#71919 Fd §5F9 3 A9y Fol

A4 =et

Ag3] FYH YaME, 98959
2YF9 4T Aol X@*o‘*l Zzé Hlof u]
sk BAVE glojok Fh, R R olo] H
Folt WA 5ol 3o @%Rﬂﬂ Egiki=g
=HAHE AL = ARE A" 979 A
EE AIRHAE W, P4 222 Udste] A
A7t JYEA AFHOR AF3 sy, ¢

YZo] ARC(RSF DGISOE HAsty YEHZ=L
BFor whE SAAIEA AEoAE

22 48 34 2 25
Yok Agaes 288 gea 2o 9
o geEe Rastn 99 o

AU NE Fohol 248 WAES Fig 79 T
NSttt WEE AU Hane A,
WLol Aol FARV)E T2 =4 sk ol



459 Wlole) 3 olwedl WYE % o 24

Axe wE zolg RAFE AFAJ} Fig. 7(a)ol
. B dAAA de olE AARIA, B
o] AZEE AFA QU olEdAME & WY
o] AZH e wHlol, EYo] EuE HAF

ol& 1*1‘ W go] AY oo 7zt JEH
183A F Y AoAE,
Agto] mejd B HEE o|F
< AAZ dAHoz Ey¥He
o H&, Aol AFEE Jloje =¥WE4g 7]ojo]
i AE Rt 2HF5 L B3le Ao Adsiv
WEofl, $8 o] YFNA HEL o|FE o]EW,
5, 6 BhdlAe e HFo] o]FofA AT, HAZK(,
2, 3 ¥) o]5L HFo] EYE WFoz Rt
Zg35t7] Wi, AF olEdXT MFPEo] AE
HE AoE gddnh olad AFL =4 7]
o}7} ohd BE #7109 AFoE LY o=
FA4dr.

UZE AU Hg olg WHEo NF Ax: HEF
oz ZFLE A9 ANHez i fIL
Hog Azt Y7t W3}slr] wE o
stA 7L A s AT, €L AR AT F
7] W&o ¥F A AL BYo] o]FojAE

AAY Ad & FaE wAdm, bt F
T "HellA Ad shEg z2d38e] wolA 2
o3 wd Avh. PEFoE HAAE wEsH
AHgEtE ASolE FEY oyt YT A A
A "l

Fig. 7(b)= &% Al /] ol o|F oz
HYPES By F2HY FEHE Bo F4E
o] Wy go| 4u] o] At oA FHH AT
Aol wEstR R, AA o|EFAM HaRe F
R sF3e FFE Bore EYo] o]FolA

oMok rlr M ol
o
10
2
%)
It
}-N

o]Eo] FAIA

[o)

rlr _O‘i', ~{u .I}‘)'

>_\.in9L'_r>4Lr_8.
<>§i

%, %ﬁi FARAN BB BFo| o]FIR7]
29 oz FRAY. 2R FHPY W
2 2 Aol glo] A9 HE® A7 ®oln 9

| o
LYY RFEL AY g A= 6tﬂ 0|9 2
AY I, 1 FE 2o wgEge T WA
o]

ok ws

59 ole] grol o I, %y
& Aol NBoT AES FolEY. wAAN B

ol A AR 939 ad WA ol MEE
T FHojol, A gE57 SUdol JEHo) ) W
o 1?97&54 AYZE HolA AL 7HEs 3
Hol dd Aoz waHTh Fig. 7c)x= 49 ©)
ZFo o] olFo] Wak17 - 171 ~ 172)0.29 ¥

1241
FE HIE RoFh. ojRie wMIPEL HX
3 Fa2 oE —?—301]*14 MY E vzt &
A3 A", oJgoE AFE A AFHog Pa

g}, ol7} T2 L T "’7§5‘ dZr e Yol
7) BEo) 2R HFdhe oifel oA Hu
o F@udol By, meby FIFEE R
g WPEL VFoR FESE WA
A% EE4e FANAET

2.00 —
000 —g— o TR

2,00 o

etrain (v}

« -
number of tooth

(a) Strain along the direction of tooth position

strain (v)

number of straingage

(b) Strain along the direction of tooth width

000 —

2
number of atraingage

(c) Strain along the direction of tooth height
Fig. 7 Strain output of the tooth of normal condition.
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Fig. 8 Strain output of the tooth of increased center
distance.
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Fig. 9 Strain output of the tooth of recess side
eccentricity.
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Fig. 10 Strain output of the tooth of access side
eccentricity.
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Fig. 11 Transmission error in no-loading and loading
conditions.
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