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Modification of Normal Load’s Analytic Solutions for Joint Interface and
Quantitative Experimental Verification

Tian Hongliang Zhu Dalin  Qin Hongling Lin Weigong

(College of Mechanical and Material Engineering, China Three Gorges University, Yichang 443002, China)

Abstract

A method to identify such two important characteristic parameters of joint interfaces as fractal
dimension and fractal roughness was given. The expression of normal total load in joint interface was
modified. A joint interface was selected as an example in XHK5140 automatic tool-changing CNC vertical
boring and milling machine tool on the basis of the experimental results about test specimen, the
theoretical solutions for normal and tangential contact stiffness were verified in terms of qualitative
comparison principle of resembling mode shape and quantitative comparison principle of natural
frequencies. The theoretical mode shapes agreed well with the experimental results. The relative errors

between the theoretical natural frequencies and the experimental ones are between —9% and 9% .
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Tab.1 Parameters of two mating surfaces

SH HT250 i 1 HT250 FH 2
E/GPa 115 117
“w 0.26 0.28
p/kgem > 7338 7342
o/ pm 3.18 3.22
o,/MPa 238 242
H/MPa 703 697
a’ 1.2957 x10 3 1.296 1 x10 3
y 1.5 1.5
o /m™! 129.1 129.1
,/m"" 1302.8 1302. 8
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Tab.2 Comparison of two models’ mode shapes with the experimental ones
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Tab.3 Comparison of two models’ first six-order natural frequencies with the experimental ones

&M T/Nem PP A 25 R A f fi Ja /s Je
S A A5/ Ha 354.5397 377.889 6 620.307 4 1 600. 526 9 1610.657 8 1760.1169
30 AL A A%/ Ha 362. 28 406. 46 606. 47 1509.8 1574.2 1627.4
ARSCHXT IR ZE/ % 2.1832 7.560 5 -2.2307 -5.6686 -2.2635 -7.5402
S A AR/ Ha 363.0359 400. 746 4 649. 046 2 1611.4907 1626.9702 1.801.200 5
60 A E AR/ He 376.5 416.96 629. 26 1553.2 1664.7 1728.4
ARSCHAXT IR ZE/ % 3.708 8 4.0459 -3.0485 -3.6172 2.3190 -4.0418
S A AR/ Ha 390.443 5 489.490 9 733.716 4 1662.741 1 1705. 486 4 2026. 802 4
W [ 5503/ He 454. 92 657.47 909. 44 1874 2055.8 2495.1
90 AL A A%/ Ha 416. 61 448. 46 742. 84 1551.7 1724.9 2196.3
R HER 22/ % 16.5137 34.317 1 23.949 8 12.705 5 20.540 4 23.1052
ASCHIXT IR/ % 6.7017 -8.3824 1.2435 -6.6782 1.1383 8.3628
0.22, A
o 3 i
0.16
> 3 4 S
501 (1) 450 7RIS & 30 2 A EE RIS R
gg;gg- ik a5 T ARk ) Bk A B IE AR
0.06 S S 3 o A N . .
00d (2) VA3 3l 1 0 52 56 245 S b v | X 45 5
0.02] N s N T N AL
s ; | VeEIESRIIIGEE: |3 B B iRk BE . Hp
0 400 600 800 1000 “1‘200 1400 1600 1800 2000 {ZEIJ—J ':j ﬂﬁ%ﬁﬁﬁ]]&ﬁ’] Elb%L{TT%L © Elbﬁ%
Sy z P R S A — B, T 5 90 A
Bl 6 a0 R S AR ] oR R IRELE - 9% ~9% =[], Btk & 52 b5 T2
Fig.6 Experimental frequency response function HFEL

of test specimen
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