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Basic Equations of the Hypoid Dimension Design for Duplex Cutting

Koichi TAKAHASHI, Norio ITO, and Yukitaka TAKAHASHI

The hypoid gear has had wide-spread use in industrial fields, but there has been no discussion
about accurate design methods. For obtaining a satisfactory hypoid tooth form, some kinds of cutting
machines have been made, with individual hypoid design and production systems. On the other hand,
hypoid gear dimensions cannot be confirmed in the production, and the measuring systems are just
their running test with the mating gear. Sometimes, plant engineers are quite confused by the hypoid
noise trouble. This paper discusses the relationships between the hypoid dimensions and depthwise
tooth taper for duplex cutting, and makes it possible to design accurate enough gear dimensions for

designing and gear cutting.
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(b), (c)TH3. H5(a)d—OoEHEBEICERS oF>ps* TRA, <o¥* CRERCKRD %R, £2

Nz =Y RISTWRORESFTH 208, HE %L DFERERIZIAD £ D IWWRLTWS,
BICERBLUEITHS, K5 (b)REFH 1 KA

6. #& =
F 1 NARAKF Y EEHETH NARA FFYORBHZEETERZRLbOR S
Combination n/N 8/35 NETIEREAEASNRY, FITERTHE, ZED
| Offset E 30 N — ey
plﬂogeilowseCenter) m [P’ULC&"D’C(I)ZJT:Lj’V‘77;{@{;710&0‘-9“)17
Gear Pitch Diameter D mm 190 mef ety e = . u .
G:ar Face Width F mm 28 ¥ 3&, aﬁ‘ﬁaﬁm@%‘ﬁﬂ%@% Wz, ﬁ‘?ﬁ%b;{%é ﬁﬁ
Hand of Pinlon Left _ .
Avarage Pressure Angle deg | 21.25 ’%3}2&)7‘:. Z L’CE%K@@E@E’J%@H K UE\-%@J@
Driver Pinion - .
Plnlon Spiral Angle Y, deg | 50 HEEE» S, DEOFBFE2HS LI L.
F2 HITHETOER (HESR)
TYPE-(a) TYPE-(b) TYPE-(c)
PINION GEAR PINION GEAR PINION GEAR
Pitch Diameter mm | 58.5037 190 65.2403 190 6§9.5585 190
Addendun mi 8.0617 1.3896 6.6151 1.1682 5.7568 1.0375
Dedendun i 2.6256 9.0835 2.13865 7.8385 2.2532| 7.1133
Whole depth - nm 10.4731 3.0067 8.1508

Qutside Diameter mmw | 74.1544}180.7105 § 77.1978 {191.0536 | 79.2611191.1703
Pitch Apex Beyond wm [ 25.2544] -3.5779 |-24.4339 16.4905 |-39.1539 31.6317

Crossing Point (Zpp )1 (Zap ) | CZop ) | (20 ) {CZpp ) | ( Zep )
Face Apex Beyond nr 16.2889 -7.8420 -8.9129 17.7338 1-13.763771 34.3744
Crossing Point (Zpe )| (Zet ) (2ot ) 1 ( Zer ) ( Zpr ) ( Zst )

Reot Apex Beyond mm | 22.1477[ -3.2900 [-30.0103 7.7084 [-44.4830] 15,3617

Crossing Point (Zpr )| ((Zsr ) ( 2o ) ( Zer ) ( Zpre ) ( Zgr )
Crown to Crossing nm 90,9350 27.3553% 90.489% 30.4822 §0.43955¢ 32.3925
Point ( Xpo ) | ( Xgo ) ( Xpo ) ( Xgo ) ( fps ) ( %50 )
Pitch Angle deg 13.9083 ] 75.71881 25.3391 53.1357 3257477 55,6685
Face Angle deg 19.0749] 75.1478 25.3217 63,1963 29.2616| 55,0653
Root Angle deg 13.0013] 69.7499 25.3391 63.1963 33.1517} 59.0864
Spiral Angle deg 50 29.4651 50 29.6009 50 29.3084
Hean Radius L1 25.2215( 81.4652 25.5089 82.5042 25.8725| 83,4389
Limit Pressure deg ~-5.4945 {.0433
Angle
Dedendum Angle deg [ -0.8536] 5.4381 0 | [} 0.6031] -3.4178
Cutter Diameter na 190.3 91.3185 70

Type—(b)

\
1
Cld

5 3JMEHD A A NF Y EEY

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

Fa2Zvy 7 ARVIDEXERL oA FA FFTOZHBTHER 911

(1) "NAFRAFFYTYORTCFBERETI LD
i, RABHBEZRLZL L L TEM T LR TRER
572U,

(2) BREAA#BCLT 2o@AlcEER
wEi e @/t T 3.

(3) FBREHEEE o* D, FFED
BECIE, TO¥EEE2INTrE v SETITL
RS20,

(4) ZOEHEI, FRZBAEHEIIKRZE S
v I REEFERT 2EET, IO3EOEBEIZR(26) 1
&> TRT,

(5) BAENAOEIL, BHRLBREBEBELEZD
BEVET, TOEBELIDRLZ D, 22005 Z

FHick->T, #FOHFERELSTECET 2.
UEoARRcENE, BEBYID I B E5_E
DEHETEEZ LI L0TTEEL 2 5,

X E7y

(1) @z, il wEGEETH), (B836), 2533, BRI 2F
Bt

(2) Wildhaber, E., Am. Mech. 90-2(1946), 131.

(3) &, BHEEXE (B42), 106, #HE.

(4) &5 - (7R, B, 49-443, C (B8 58) 1246.

(5) =5 - (P, HB#R, 50-456, C (B3 59) 1449.

(6) Gleason Works, SD 4053A-1971-C & T.

(7) w9 8, BILRETEHLCHE, 338547, 25

(8) #lzif, Gleason Works, HFT-16SD 3050A 52F 500HM.

ol

& 1)) B & X 8 (FEKFEILES

(1) H®FEEE cBmENL LRI THS LI
2 CDuplex BERHRLUTE SN2, EEOEETIZ
WMINTHBETHIERTERVERS, BEZEM[
WLz,

(2) Gleasontt®D >3 Duplex ¥ & &, HE D >
HHVEERBLDD, (R 1IOLSCEE P, P BL
VA A RRBYIDTAHETHS LBEL T, %
3TBEEAA A RNV LIE Y FREOTH
feAy S HETHEYID NS I LR d, KETIRS
DIEBEFBENTVE D,

(3) HMET [RETFELEBEICT I LENEY
DOWELRBZIENTEL] LIk EBRTE
oSNNS, R2WIREANLINETE*E522LED
BRI DEEICE D0,

(&) (1) FHRTiFHFHOERSTE 2R IC
THDIL, Ey FERIOREDSS & Bk, EREX
DR, BENOEELIRREL LTER 2T
2. BRROERE2LOEROBHETE, B V5
B, bTF»RFELCELSLVEESNS, EE)
BONAEARFYD LS, BRLIRL, BER
WL 2LEE 7558, RETERARIXOAE
WKWE>TITY, F¥¥YDOF a7V v 7 AEYID H#IL, #
DOWREOEEE A MLz 6D L LTEHET S, £=
FURBCEZESE BN L, FRFAE
RAHEHy T, ML THEYIDT5DTHS,

(2) 7Ta7vysAkEid, “Duplex spread-
blade method” @ Z & T, Z O H & iE, “Duplex
taper” 2G5 120X 0 — ) UEBEEFE L L BEHET

b

B3, COFECENE, FE1O PP L AA OF
1y Fei), FREOHEELE{EA—DELH
MNTEL, JHABMOBELZDHERCHLLEI N,
AHID T &L, D BREEER N A B FFYoiz
a3, E=A v HEELTHE Friliz&e
TEIENEBLEINTVWES, KRXTHFD I LI,
KD EZATHRELTWS, Lizd-T, 1EY
FTHHIEFRIEEINTVDS,

(3) N4 FEAFFTBHERBEINT, 60 HRELE
508, LEICERBYID OFESBR N, TY —
Vo roarBESET A0, TCAERHRE
L, ERfs e Lal, #FOFEERBESHOEMEIC
Lo TREEFT SIS, FFETHE I LT
BEIorsh THDH. EEHS X, ThEThCAE %G
BL-—HEDON A XA P FYOFELELT, REHEE
TOBRFDOLERERBELIOTHS, Thbb,
EEOCL vy FHICBEF20ADVENAPRINAY
FOETHHETERZVWIETHE, 0o, BY

Plnlon

T8 1
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912 FaTly P RAEFIDEEERL 24 RA KX T DRI HETBER

T RF -V RO UDTET S I ENTERETH
5,

2T, ABXITL->T, CAECBITAEKRLFE
DHRE R IBERETLERDLOTHS, Ll
AP AT TNE, TARTHERT S EWVIE
PEMEEH L RV, ACHEELRLDOEEL DI,
LD S FNICHS D LVLEESH > TLY
LRETHDLLEZDL, KRXDOEE R, LD Z &
LDz bDTH S,

(EM) B HA-BHMEE

(gL RFE TFER)

Fa7ry s ABYIDEOBEE, ERLIV BV
PALEBOEETHSMISNACEEERT, K
DE % ZTBOURV I & 120,

(1) ZE@ENAEARNFYT, g0 OFHFCH
(26) DEDANBEIC DL EENTWED, ZOW
B, FORAMELEMHEELEDTHIPLFELIHRALT
BVASAR-F AN

(2) RAND oud 2R UND pu i ED LD
WEEZDADD, on EEHIKEZSIENTE DD,

(mEE) (1) Duplex spread-blade method L
NOBYIDETIE, FEEOBETYH, dox0 BEHE
Thob, KEXIE, Farlvy 72 ABYIDEEFRS
LT, #O£FEOTTCEREEELLES,
o0 EIRET 2 &, RADP S peeFpd R D, &
7z, K@D S w0 L% 5, R (26) THEEHBEEM du
=075k, REVBESND,

1 sing:/ 1 sin dJo):O

A, cos o\ oF ou
o e, RED, (38), (13), x5k AD, (12)D
HeEOFREREFELI LGS, B abolzn
F3ZETHD.

(2) RA0), QD55 duo B & U 0w 2IEFHR S 4L,
KAV L - T, oKD SN L, Ld->T, R

AP 25 pudKDENDE, TADS, puldEvFH
TOWDIBEEA, 7, W BLU AT, e SREEND
CHEsRSILIRD, o BEHICEZSZ IR
~x20, ERCEEETHSE S 2, (29 ~(38)
WEoT, EvFATVLDIBELNRES LS 20,
mbEFSTLEIEVSIETH B,

(A B # moR CRlck®ausdg)

FISCIR A v Z I X B4 B4 FEEDOETID 5 %88
BICLIDETH2EBESOBHCHESHET S, T
DEEFERMLIZL,

Ay FHEE R ZEOL I, AL TGRIZ
NZOD, 0L 6rTHEREORMMNHZ LT
EEDL BWDBBSHFENDE D,

AvIDENBIIOHTHEIL Z & 2E0izn,

(EE) Ay ZEE . DBEVHE, BYIDBIC
FoTa%3, Z7V—V HIEFrATOIERS R
WLTCGEY, Z2REDHD LN HOERES v 7 %2{F
AT 5., BRNFEOwYID BT, HYEEHEOQLN
A 30° DEFE, EyFHICBT AT UClREE S
BEHIILTEDS, WTFIDOBFICBWTY, #v Y
I EYIHILERETH D, BMITADKE SPWYLD &
ERBLTHRETRETHDLLEZL S,

Ay SEHAZ, ZV =Y v HOBERF L=
F TS, BiEERT 2Ly 7 AWYIY BT
IH 258, EBOERENAERERTS. Lol,
E ot v ORFKEE, LW BT+
B, E=A4 CvEBOEEE 2 Th TR L B
HZh (Fixed setting method) THIL 5%, ZD& %
DE=AHhy FENAE, 1~2° L UTHEBI NI
BE7-FENALZERT 3, 2oftowEyIv BT
12, BEA-HOERENR GENREED) 2EAT
5 .BBEEHAEVD LD, FEELERIC, MR
1 REVYOHELZEZONZ L,
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