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ABSTRACT: This paper aims to carry out the research of automatic control digital press fitting technology, to improve the
problems including long cycles of manual assembly interference parts and uneven assembly quality level. The measurement
method of motor keyway width was established to obtain the appropriate range of interference, then, the press fitting tooling of
flat key in narrow space is designed to calculate the press fitting force of different materials and simulate and analyze the range
of press fitting force. By editing the test program and adopting the automatic control digital press fit technology, the interference
of the interference couple was 0.004-0.007 mm, and the reasonable press fit force was 1-2.5 kN. By quantifying the press fit
force of the interference couple, the effective analysis of the transmission torque or positioning reference of the product can be
realized, which provides a theoretical basis for the key process of the product.
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*x1 BEXGRVERTRIRE
Tab.1 Actual measured dimension and interference of keyway mm
1 3.989 3.990 0.001 26 3.987 3.992 0.005
2 3.990 3.992 0.002 27 3.984 3.991 0.007
3 3.988 3.994 0.006 28 3.990 3.996 0.006
4 3.992 3.996 0.004 29 3.985 3.990 0.005
5 3.987 3.992 0.005 30 3.986 3.994 0.008
6 3.989 3.995 0.006 31 3.990 3.996 0.006
7 3.985 3.991 0.006 32 3.987 3.994 0.007
8 3.992 3.996 0.004 33 3.988 3.994 0.006
9 3.989 3.996 0.007 34 3.989 3.992 0.003
10 3.987 3.995 0.008 35 3.987 3.993 0.006
11 3.992 3.996 0.004 36 3.985 3.990 0.005
12 3.987 3.990 0.003 37 3.988 3.996 0.008
13 3.986 3.996 0.010 38 3.994 3.996 0.002
14 3.990 3.995 0.005 39 3.989 3.996 0.007
15 3.987 3.991 0.004 40 3.990 3.993 0.003
16 3.985 3.995 0.010 41 3.987 3.991 0.004
17 3.990 3.995 0.005 42 3.988 3.993 0.005
18 3.991 3.996 0.007 43 3.994 3.998 0.004
19 3.985 3.994 0.009 44 3.989 3.993 0.004
20 3.996 3.998 0.002 45 3.985 3.993 0.008
21 3.987 3.993 0.006 46 3.989 3.997 0.008
22 3.990 3.994 0.004 47 3.987 3.996 0.009
23 3.992 3.995 0.003 48 3.990 3.991 0.001
24 3.987 3.992 0.005 49 3.986 3.993 0.007
25 3.988 3.995 0.007 50 3.992 3.997 0.005
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Fig.1 Probability density histogram of the interference quantity
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Fig.2 Schematic diagram of press flat key
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Fig.3 Stress analysis of keyway
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Fig.4 Stress analysis of joint surface with
different interferences
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Fig.5 Curves of actual pressing force
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Tab.2 Comparison table of pressing forces

/mm /
1%
mm /N /N
1 3.980  3.990 0.001 288 296 8 0.004~0.007 mm
2 3990  3.991 0.001 288 298 10 1~2.5 kKN
3 3.994 3996 0.002 630 639 9
4 3.990  3.992  0.002 630 636 6 3 &#iE
5 3.987  3.990 0.003 946 951 5
6 3.980 3992 0.003 946 954 8
7 3990  3.994 0.004 1261 1268 7
8 3.989  3.993  0.004 1261 1267 6
9 3987 3992 0.005 1576 1585 9
10 3.989 3.994  0.005 1576 1572 -4 05Cr17Cu4Ni4Nb
11 3987  3.993 0.006 1892 1898 6
12 3988  3.994 0006 1892 1902 10
13 3987  3.994 0.007 2207 2216 9
14 3988 3995 0007 2207 2211 4
15 3988  3.996 0.008 2522 2529 7
16 3987  3.995 0008 2522 2527 5
17 3987 3996 0.009 2608 2611 3
18 3985  3.994 0.009 2608 2617 9 Sk
19 3985 3995 0010 2890 2895 5 [ ’ , ' (
20 3986  3.996 0.010 2890 2900 10 M. : 2020: 1—s.
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