Journal of the Faculty of Engineering, Shinshu University, No. 48, 1980 15
MK TS 4485

EABDOKRKRESWIBY y—20E , FHEED
AW AR 2 — 5 B2 DWW T

[CT= =
(VRFI554% 5 130 H 1)

On the Best Roll Diameters Used for Measurement of the
Pitch Diameters of the Type-3 Milled Worm Screw
Thread with a Large Lead Angle

Muneharu MOROZUMI

The type-3 milled worm screw thread is produced by a cone-shaped milling
cutter or grinding wheel with the wheel axis inclined relative to the worm axis
by the lead angle on the pitch cylinder. The present paper deals with the best roll
diameters used for measuement of the pitch diameters of type-3 milled worm screw
thread, which has one-or multi-start threads and large lead angles, in measuring
screw threads by the over-roll-measurement, To minimize the errors caused by
the deviations of the flank angle from the nominal value, the diameters of the best
roll which is to touch the spiral with the diameter of the nominal pitch cylinder
of the worm on the screw surface are calculated. The smallest roll diameters to
provide the measurements over rolls equal to the outside diameter of the external

thread are calculated. The obtained results are tabulated.
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Table 1 Best roll diameters used for measurement of pitch diameters
of type-3 milled worm screw threads (2c,mm)
ma | de Ik 1 2 3 4 5 6 7 8 9 10
1 1.668517 ] 1.668528 | 1.66853611.668542|1.668546|1.668549|1.668552] 1.668554
1.00 | 1601 2 1.659344 | 1.659390 | 1.65942111.659442|1.659459|1.659472(1.659482| 1.659490
. Y13 1.644371 | 1.644471| 1.64453911.644587)1.644623]1.644652|1.644674|1.644693
4 1.624041 | 1.624214 | 1.624331|1.624414|1.624477|1.624526|1.624565| 1624597
1 2.084770| 2.084790 | 2.084803]2.0848122.084820]2.,084825] 2.084830 2.084833
125 1801 2 2.070735 | 2.070814 | 2.070866]2.070903}2.070931|2.070953| 2.070971} 2.070985
[t Bt 1 2.047928 | 2.048099 | 2.048214 |2,048296] 2.048358|2.,048406| 2.048445) 2.048476
4 2.017163 | 2.017456 | 2.017653|2.017795|2.017901)2.017984| 2.018050{ 2.018105
1 2.668119 | 2.668165 | 2.668193 | 2.668212(2.668225|2.668235|2.658242|2.668249| 2.668254
1.60122.4]2 2.649026 | 2.649207 | 2.649316 | 2.649389|2.649441|2.649480|2.649510| 2.649535| 2,649555
: s 2.618046 | 2.618440 | 2.618678 | 2.618838|2.618952|2.619038 2.619105| 2.619158|2.619202
4 2.576350 | 2.577019 | 2.577426 | 2.577699|2.577895|2.578043|2.578158| 2.578250| 2.578326
1 3.333167 | 3.333248 | 3.333296 | 3,333320|3.333352|3.353369|3.333383| 3.333394| 3,333403
2.00 | 25,012 3.303529 | 3.303845 | 3.304035 | 3.304162|3.304253|3.3043223.304375|3.304418| 3.304452
: s 3.255737 | 3.256420 | 3.256834 | 3.257111]3.257309|3,257459|3.257575|3.257660| 3.257745
4 3.191987 | 3.193136 | 3.193836 | 3.194307|3.194645|3.194901|3.195100|3.195260 3.19539L
1 4.166651 | 4.166750 | 4.166800 | 4.1668484.166877|4.166898|4.166914|4.166928
2.50 | 31.5| 2 4.130162 | 4.130547 | 4.130780| 4.130935/4.1310464.131130(4.131195|4.131246
: >3 4.071294 | 4.072128| 4.072633 | 4.072972|4.073214|4.073397|4.073539|4.073653
4 3.992715 | 3.994119| 3.994975 | 3.995551|3.995965|3.996276|3.996520(3.996715
1 5.246231 | 5.246405 | 5.246509 | 5.246579]5.246628|5.246666 | 5.246695
5.5 | 35.5] 2 5.189408 | 5.190083| 5.190490 | 5.190762|5.190956|5.191103(5.191217
. ] 5.098407 | 5.099853| 5.100731| 5,101320(5.101743|5.1020615.102309
4 4.978202| 4.980607 | 4.982078 | 4.983071|4.9837854.984325(4.984746
1 | 6.561355] 6.661797 | 6.662019| 6.662152 | 6.6622416.662304]6.662352
4.00 | 45.0] 2 | 6-587635 | 6.589401| 6.590262| 6.590781 | 6.5911286.591577/6.591563
: 13 | 6.469860| 6.473472] 6.475318 | 6.476438 | 6.477190|6.47772916.478135
4 | 6.314459| 6.320369| 6.323437| 6.325313 | 6.326581|6.327493|6.328181
1 | 8.326421 | 8.326981| 8.327262| 8.527431 ] 8.327543(8.327624
5.00 | 56.0| 2 | 8-233561 8.235720| 8.236810| 8.257468 | 8.257908|8. 238222
: Y13 | 8.085059| 8.089631 | 8.091968| 8.093386 | 8.094338(8.095021
4 | 7.889310| 7.896785| 7.900667 | 7.903043 | 7.904646|7.905801
1 |10.481477{10.482465 |10.482961 |10.483259
6.30 | 63.0| 2 [10.336360 |10.340139{10.342053 |10.343209
: Y12 110.10648510.114376 10.11843510.120905
4 | 9.807516] 9.820170| 9.826810( 9.330895
1 [13.309812[13.311067 |13.313697 |13.512075
8.00 | 80.0| 2 [13-125557 |13.130336 |13.132766 |13.154234
. U1 3 |12.83363212.843653 |12.848806 |12.851942
4 |12.453988(12.470057 |12.478489|12.483676
1 [16.619425(16.621571|16.622648
10.00 | 90.0 | 2* |16.33849816.346622116.350751
: | 3 115.89819915.914897 |15.923545
4 115.334017 |15.360217|15.374129
1 [20.773237(20.77595420.777319
12.50 l112.0 | 2 [20-419131|20.429418|20.434645
: Y1 3 120.469012]19.88554019.896484
4 |19.154109{19.187221|19.204813
1 |26.582429]26.586161
2 126.108585|26.122677
16.00 1140.01 3 155368286 | 25.397110
4 {24.423874|24.468805
1 [33.189534]33.195617
2'|32.489611|32.512349
20.00 1160.0 1 5 |37 40824231, 453970
4 |30.049788}30.119444
1 [41.486917]41.494521
2 140.612014(40.640436
25.00 (200,01 3 |39,260303|39.517462
4 |37.562235|37.649305
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Table 2 Smallest roll diameters used for measurement of pitch diame-
ters of type-3 milled worm screw threads (2¢minmm)
me | de |j 1 2 3 4 5 6 7 8 9 10
1 1.607496] 1.607494 | 1.607493 |1,607492[1.607491 |1.607491|1.6074901.607490
L.ool 16.0 12 1.601281| 1.601273 | 1.601268 |1.601265{1.601262 |1.601260}1.601258|1.601257
: Vs 1.591165| 1.591149 | 1.591139 |1.591132|1.591126 [1.591122|1.591118/1.591115
4 1.577487| 1.577463 | 1.577447 |1.577436|1.577427 |1.577421|1.577415|1.577411
1 2.008765| 2.008762 | 2.008760 |2.008758|2.008757 |2,008756]2.008755|2.008754
1.25] 18.0 2 1.999230| 1.999218 | 1.999209 |1.9992031.999198 |1.999195]1.99919211.999189
: 3 1.983796| 1.983770 | 1.983753 {1.983741|1.983732 [1.983725(1.983719|1.983714
4 1.963092] 1.963055 | 1.963029 |1.963011|1.,962998 |1.962987|1.962987 |1,962971
1 2.570992 | 2.570984| 2.570979 | 2.570976 |2.570974(2.570972[2.570971]2.570970{2.570969
1.601 22.4 |2 2.558124 | 2.558095| 2.558077 | 2.558065 |2.558057|2.558050 [2.558045|2.5580412.558038
. 13 2.537323 | 2.537265| 2.537230 | 2.537206 |2.5371892.537177 |2.537167|2.537159|2.537153
4 2,509744 | 2.509391| 2.509340 | 2.509306 |2.509281]2.509262|2.5092482.509236 |2.509227
1 3.212383 | 3.212369| 3.212361 | 3.212355 | 3.212351]3.212348|3.212346|3.212344|3.212342
2.00] 25.0 |2 3.192368 | 3.192317| 3.192287 | 3.192267 | 3.192252{3.192241|3.192232|3.192226 |3.192220
: Cls 3.160259 | 3.160163| 3.160105 | 3.160067 |3.160039|3.160018|3.160002|3.159988 {3.159978
4 3.117733 | 3.117605| 3.117526 | 3.117473 | 3.117435|3.117406|3.117384 |3.117366 |3.117351
1 4.015610 | 4.015594 | 4.015583 | 4.015577 [4.015572(4.015568]4.0155654.015563
2500 315 12 3.990972 | 3.990910| 3.990873 | 3.990848 | 3.990831|3.990817 |3.990807 |3.990798
. 13 3.951422 | 3.951305| 3.951234 | 3.951187 | 3.951153|3.951127|3.951107 |3.951091
4 3.898999 | 3.808841| 3.898744 | 3.898679 | 3.898632|3.898596 | 3.898568 |3.898546
1 5,057093 | 5.057063} 5.057046 | 5.057034 | 5.057025|5.05701915.057014
3150 35.5 |2 5.018650 | 5.018545| 5.018482 | 5.018439 |5.018409|5.018386 |5.018368
. s 4.,957504 | 4.957315] 4.957199 | 4.957121 |4.9570664.957024 |4.956991
4 4.877486 | 4.877253| 4.877100 | 4.877012 | 4.876941]4.876888|4.876846
1 | 6.421723] 6.421648] 6.421610| 6.421587 | 6.421572 | 6.4215616.421553
£.00| 45.0 |2 | 6.372033] 6.372668 | 6.372533| 6.572452| 6.372398 | 6.3723606.572330
. U 13 | 6.205244] 6.294773| 6.204531| 6.294384 | 6.294285 | 6.294213(6.294160
4 | 6.193420| 6.192859| 6.192563| 6.192380 | 6.192256 | 6.192166(6.192098
1 | 8.026973| 8.026877| 8.026829| 8.026800 | 8.026781 | 8.026768
5.00] 56.0 |2 | 7.965465 7.9651201 7.964959] 7.964857 | 7.964789 | 7.964740
: V13| 7.867564] 7.866970]| 7.866665| 7.866479 | 7.866354 | 7.866264
4 | 7.739320{ 7.738616] 7.738244| 7.738014| 7.737858 | 7.737745
1 110.10745410.107287 {10.107203]10.107153
6.30| 63.0 | 2 |10:011382|10.01081510.010527 |10.010353
: Y13 | 9.860156].9.859224 | 9.858740| 9.858444
4 | 9.665066| 9.664141| 9.663637| 9.663320
1 {12.834863|12.834650 |12.834544|12.834480
8001 80.0 | 2 |12.712866112.71214612.711780112. 711559
: Y13 112.520833}12.519650|12.519035]12.518659
4 112.273100|12.271926|12.271285 |12 270883
1 {16.031709]16.03134916.031169
10.00] 90,0 | 2 |15-845887 [15.844718 |15, 844122
. %13 115.557040|15.555296|15.554378
4 |15.190676 |15.189393|15.188649
1 120.038941|20.038486]20.038257
12.501112.0 | 2 |19-804726|19.803249|19.802496
. Y13 119.440869]19.438676]19.437521
4 |18.979723]18.978139)18.977217
1 |25.644980]25.644356
2 |25.331651|25.329649
16.001140.0 | 5 154" 836437 | 24. 843547
4 |24.234088{24.232218
1 {32.030629}32.029622
2 |31.568400|31:565324
20.001160.0 | 5 | 357562052 |30. 858143
4 129.986027|29.984941
1 [40.038286[40.037028
2 {39.460501 |39.456656
25.001200.0 | 5 | 387577565 38.572679
4 {37.482534137.481176
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