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On the Best Wire Diameters used for Measurement of
the Pitch Diameters of the Type-2 Chased Worm
Thread Screw with a Large Lead Angle

Muneharu MOROZUMI

The type-2 chased worm thread screw is produced by the straight-sided chasing
tool inclined at a lead angle on the pitch cylinder to the worm axis, The present
paper deals with the best wire diameters used for measurement of the pitch diame-
ters of type-2 chased worm thread screw, which have one-or multi-start threads and
large lead angles, in measuring screw threads by the three-wire method. The diame-
ters of the best wire that should touch the spiral with the diameter of the nominal
pitch cylinder of the worm on the screw surface to minimize the errors caused by the
deviations of the flank angle from the nominal value, are calculated. Moreover, the
smallest wire diameters to provide the measurements over wires equal to the outside

diameter of the external thread are calculated. The obtained results are tabulated,
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Table 1 Nomenclature

ma . Axial module

P : Pitch of the worm thread (=nwm,)

”n : Number of starts of the worm thread

l : Lead of the worm thread (=»nP)

ac : One-half included angle of the threading tool (=20°)

a : Axial pressure angle of the worm (at any radius)

ame : Axial pressure angle of the worm (at pitch point)

ap :Pressure angle of the worm thread at the point of contact in the plane

which passes through the point of contact between screw surface and wire,
and is parallel to the x-z plane
apn - Flank angle of the worm thread at contact points in the plane normal to

wire axis

ag . Axial pressure angle of the worm thread at the contact point between screw
surface and wire

d. : Nominal pitch diameter of the worm (=2r.)

B : Lead angle at the nominal pitch diameter of the worm

7 : Rake angle of the measuring wire placed in the helical groove of the worm
thread

¢ : Radius of the wire

Co : Best wire radius

cmin - Smallest wire radius

h : Length of common normal to wire and worm thread axis

M : Measurement over wires

v : Any radius of the worm

Te : Nominal pitch radius of the worm

r¢o  :Radial distance from point of contact to worm axis

o : Difference in x; co-ordinates between any point and the point A; on the
cutting edge of the straight-sided threading tool

zg  :z co-ordinates of the contact point @

z2gc - 2g for ro=v

20¢ : Angle between radii ¢ projected on a transverse plane of the worm
20¢c : 20¢ for rg=r.

©, Poc, A, 0 : Positioning angle
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Fig. 1 Thread cutting of the type-2 Fig. 2 Type-2 chased worm and
chased worm thread (a.=20°) co-ordinate systems
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Z = ¥cCOSQ,

Y =7¥csing,
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z = —|—£+ !
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%y = ¥ COSQ,

y1 = ¥ sing cosfe + (F £~|— —w)sm Be,

(2)
= —#¢sing sinf +(i£+—- ) cosf
Zy = ¢ SINE C 4 272_@ C.
oM
fefZL tanfe = C;Za
O E 31=0 7B A VOIREE O EE A BIO B LT HE, »n=0LD
singoc = (i%— @oc tanfe) tanfe. (3)
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e
Qoc — "é—gﬁocg + Ztanﬁc + poc tan?fe = 0.

tanfe & 1IROBPUMEE TIUNE, goc 12 2EROBMETH D2 LD D05, po® 116
EOBMETH B0 HEHE L TR E2ES.

e
@oc (1 + tan?Be) = iztanﬁc.

hkh e e .
@oc” %% = ztanﬁc cos2fe = -+ Zsmﬁc cosfe. (3
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X1 = ¥¢ COS@oc, }

(4)

Zy = —¥¢ 8ingoc/sinfe.
ECAA P YA (w2 P EC, S Ak Bkl b, e L Cac e Ak icd A
M)A o SRR
X1 = 7¢ COS@oc + P,

n=0 (5)
'_Q SINgoc
sin ,30

+ ptan ac
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% = (¥c COSpoc + p) COSA — (¥c Singoec = o tanac sinfe) sind,

¥ = (¥ec cospoc + p) sind + (¥¢ singoc += p tanac sinfe) cosi, 6)
¥c Singpoe /
= + =2
z fan fe o tanae cosfe o

FofE L A1 AR R U 4 0 Mlizd 5 EEREETHS, RE)D2WY 4 — 4
DR UHEYKRATELT.

x = ¥ cosl,

y = 7 sind, 7)
7c SIN @oc__ /

z= ——C{a?l%c+ p tan ac cosfe +2—752.
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72 = (2% + 3%) = (¥c cospec + p)* + (resingee + ptan acsinfe)?, (8)

ER S

_ — 7ccospac (1 -+ tanac tangee sin fe)

+ /76 CO8%poc (1 + tanac tangpe sinfe)® -+ (7% — 7)) (1 + tan®acsin®fc)
1 + tan® acsin®Be

(8

Y {7rccospec + p)sind 4 (¥esingee I ptan acsinfe) cosi
tand = — = : - : (9)
X (rccoSpoc + p) coSA — (¥e singoc - ptan aesinfe)sind,

SO 24— 4 DX 2 X BETEGENL, y=0 Fiik =0 LTHATEHLTZ
EMTED.

x=7,
¥e singooc._ l (10)
- LE TR ~2
z tan fe Fp tanac cosfe -+ o
oL -
fand = — TcSll;lfooc + ptanacsinge (11)
¢ COSQoc + p
1N R(8), ()& T dz/dx HRDB &
da_(0z | 0z diy (do)
dx \op ' 92 dp/ \dr
IO RREE5.
r { cos fie -+ 7c tanfc (sinfe cosa + cot ac sind) cosX}
d_z_irc ‘ ¥¢ COS Qoc + 0
dx ;‘0~(cotac + tanacsin®fc) £ sin Besingoee -+ cot accos@oc
(4
R S AT E A% « L 3huE, dz/dx =7F tana TH BN 5
. B .
Lc { cos fe -+ 7c tanfe (sin fcccooss + jot acsind) cosl}
tana = cCOSPoc T O (12)

rﬁ(cotac + tanaesin®Be) -+ sin Besingor + cotaccospor
c
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cosfc + tan Be (sin e cos goc -+ COt ae Sin goc)
-+ sin B¢ sin goc + cot ac €OS @oc

tan ame = (13)
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tanap = tan ag cosfo +’ZTmsin Oo. (17)
Q

PRQLQ &l b, SHMCEMAIFIR T &R UME TIN5 &, $HOMmLEE c
LMLy, 2ok CROIHERIL D Q M BT 2 EIfH apn ZREN HRD BN S,

tan apn = tan ap cosy. (18)
Lind & T h = rg coslg - ¢ sin apa.
LB 2¢ = — € €08 apn cOSy DI T B 5
¢ sinapn = — zgtanapnsecy = — zotanap = — 2o (tanag cosfo + %:-gsin 0o).
o
h = {rQ — zo(tanag +?ZTa;¢tan00)}cosOg. (19)
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eBEHE 200 RD BRI, KRB EGVERGCTREEYAGTELY goc &RD,
D o WAVTH()D S ome HRDB, DERH(20)T vo=rc ET5 &,

TMa , Mak
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Zgc = — Oqc. (21)
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Table 2 Best wire diameters and smallest wire diameters used for measurement
of pitch diameters of type-2 chasde worm thread screws

m de # | 2¢co(mm) EZCmin(l’nm)! m d. 7 | 2co(mm) |Z2cmin(mm)
1 1.6683 1. 6075 1 10. 4787 10. 1079
1.00 16.0 2 1.6587 1.6014 6. 30 63.0 2 10. 3260 10.0130
3 1.6429 1.5914 3 10. 0856 9. 8626
4 1.6216 1.5778 4 9.7756 9.6672
1 2.0845 2.0088 1 13.3063 12.8355
1.95 18.0 2 2. 0696 1.9994 8.00 80. 0 2 13.1123 12.7149
3 2. 0455 1.9842 3 12.8071 12.5239
4 2.0136 1. 9636 4 12.4135 12.2758
1 2.6678 2.5711 1 16.6134 16,0327
1. 60 29. 4 2 2.6476 2.5584 10. 00 90.0 2 16.3164 15.8491
3 2.6151 2.5378 3 15.8550 15,5614
4 2.5715 2.5101 4 15,2702 15.1931
1 3.3325 3.2125 1 20,7656 20. 0402
5,00 25.0 2 3.3011 3.1928 12.50 112.0 2 20. 3912 19. 8088
3 3.2507 3.1610 3 19. 8098 19,4463
4 3.1838 3.1186 4 19.0736 18,9326
1 4.1659 4.0157 1 26.5720 25,6468
2.50 31.5 2 4,1272 3.9914 16. 00 140. 0 2 26.0705 25,3371
3 4.0651 3.9523 3 25.2943 24,8536
4 3.9827 3.9001 4 | 24,3155 24.2372
1 5.2449 5.0573 1 33.1727 32.0335
3.15 35.5 2 5.1843 5.0194 20. 00 160.0 2 32. 4291 31.5766
3 5. 0879 4.9589 3 31.2936 30.8711
4 4.9615 4.8790 4 29,8874 29.9855
1 6. 6601 6. 4219 1 41.4658 | 40.0418
4.00 45.0 2 6.5829 6.3737 2500 200. 0 2 40.5364 39. 4708
3 6. 4601 6. 2965 3 39.1170 38.5889
4 6. 2991 6.1948 4 37.3592 37.4818
1 8.3248 8.0272
5.00 56.0 2 8.2275 7.9664
3 8.0727 7.8692
4 7.8699 7.7411
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