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Development of heavy-duty screw pair stroke measuring machine
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Abstract: To solve the measurement problem of stroke error for heavy-duty screw pairs with diameters of 100 ~
300 mm in key industries, building upon the experience of small and medium-sized screw measurement instruments,
this study has optimized the overall configuration, critical components, and measurement-control systems while explor-
ing manufacturing and assembly processes. A specialized measurement machine for heavy-duty screw pairs was success-
fully developed, enabling dynamic measurement of both lead error in heavy-duty screws and travel error in screw pair
assemblies. Experimental results demonstrate that within a 4 m travel range, the instrument’s optical axis exhibits maxi-
mum indication errors of 0.5 wm and 1.3 wm when positioned at 50 mm and 150 mm from the screw centerline, respec-
tively. For the tested screw pair samples, the maximum deviations between the extreme values of all measured param-
eters do not exceed one-third of the tolerance specified for P1-grade screw pairs. These findings confirm that the mea-
surement accuracy of this heavy-duty screw pair stroke measuring machine meets P1-grade requirements. The success-
ful development of this instrument plays an important role in promoting the development of heavy-duty screw pairs and
screw detection fields.
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Fig.1  Overall layout of measuring instrument
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Fig.2 Finite element analysis of three support points
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Fig.3 Finite element analysis of three main support points
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Fig.9 Tail frame components

AT & / mm
2.084x1073
I 1.910x1073
1.737x1073

1.563x1073
1.389x107*

1.216x107}
1.042x107}
8.683x10
6.547x10
5.210x10+
3.473x10~

1.737x10~
1.000x10-%

E 10  REHEEZ S W

Fig.10  Force analysis of tailstock
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Tab.2 Experimental data on rigidity of air bearing
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450 5
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Tab.3 Geometric accuracy measurement results of machine tools
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THE A Sk B TOUAR (1) [ 2 12 22 0.005 mm 0.002 mm
o ) B FYH 0.003 ~0.010 mm /200 mm  0.007 mm /200 mm
S0 AL PO TARE B R sl 18 BT
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FEATRE L PO TAE G R sh 5 m i1 7 .
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SLE L0 S R T FL P oL 2 0.010 mm / 4 000 mm 0.002 mm / 4 000 mm
X TAE & S U B I AH 22 {E 0.005 mm / 1 000 mm 0.003 mm / 1 000 mm
IKET7 1) 0.007 mm /2 000 mm 0.003 mm /2 000 mm
0.010 mm / 4 000 mm 0.003 mm / 4 000 mm
2" /300 mm 0.6" /300 mm
3" /1000 mm 1.4” /1 000 mm
LaFgahnt e whdgh 4
TAERBHN, SRRy Es) 4772000 mm 2,27 /2000 mm
5" /4 000 mm 3.2" /4 000 mm
2" /300 mm 0.61" /300 mm
N 3"/1 000 mm 0.97” /1 000 mm
Sy 4" /2 000 mm 1.07" /2 000 mm
. B o 5" /4 000 mm 1.07" / 4 000 mm
TAEGTEAK V1A T I N S i B ¥
2" /300 mm 0.82" /300 mm
; 3" /1 000 mm 1.77" /1 000 mm
KT 4" /2 000 mm 1.93” /2 000 mm
5" /4 000 mm 2.54" / 4 000 mm
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5,=/8,7+6,’ (4)
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Tab.4  Abbe error caused by trailer torsion

ZFTRKE /mm o/ (") B/(") 8/pum §,/pum §,/pm

300 0.60 0.61 0.02 0.44 0.44
1 000 1.40 0.97 0.04 0.70 0.70
2000 2.20 1.07 0.06 0.78 0.78
4 000 3.20 1.07 0.10 0.78 0.79

VREXS LR 5 F7s , 85k e, 80V, 1Y LB/ T 1710,
oz nl L2200 Gk BLE R 0 HAB IR ZE N 2R

%5 PIRZALM A IREL S I
Tab.5 Comparison of allowable deviation of P1-grade

screw with 8,

YFTRK S [ mm 8,/ pm e,/ pm V,/ pm
300 0.44 6 6
1000 0.70 11 9
2000 0.78 18 13
4000 0.79 32 21
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TRARELAL B, AT S IO 1 26 18 7 T
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Tab.6 Travel indication error
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S A TR 93 ZR 1 25 150 mm &b 1.3
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Vi 25 W3 8.
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Tab.7 Comprehensive measurement results of screw

pair GQ100 x 24-P5/3028 x 2705

45 pm
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Tab.8 Allowable deviation of screw pair GQ100 X
24-P5/3028 x 2705
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