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Preparation of 3 MN build-up force standard machine

TANG Chun- gian*, GAO Fu-rong?, CHEN Ming- hua?, CHEN Shi-chao’, XU Yin-jie!, TAN Hong- hui?, Yl Wei*
(' 1.National Institute of Measurement and Testing Technology, Chengdu 610021, China;
2.Guangdong Institute of Metrology, Guangzhou 510405, China)

Abstract: Based on“ plane double enveloping hourglass worm gearing” technology, one kind of“ axial clearance
adjustable warm wheel and worm transmission pair” was developed. In the reducing mechanism of servomotor which
was the power transmission of mechanical forcing device, the transmission pair could drive the crossheam on the
precise ball screw. This could be used to load the reference force transducer roughly. According to the“ converse
piezoelectric effect” principle in physics, piezoelectric ceramic force generator was prepared with piezoelectric
ceramic materials and special technological methods, which was a micro- deformation compensator set. In the close-
loop control system for precision loading of the forcing device, it could be used to precisely control the tiny force
change of the reference force transducer under large load. At present, one build-up force standard machine with
the maximum load capacity of 3MN was prepared.

Key words: Plane double enveloping hourglass worm gearing; Piezoelectric ceramic; Converse piezoelectric effect;
Piezoelectric ceramic force generator; Reference tronsducer; Mechanical forcing device; build-up force standard
machine
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3
' 1 2
: _ (MN) (kN) (%/min) (%/10 min)
D/A (0V 5V), 10:42:30 299.97 /
10:43:30 299.98 0.003
10:44:30 299.97 0.003
' 10:45:30 299.98 0.003
' 03  10:46:30 299.97 0.003 0.003
; 10:47:30 299.98 0.003
, 10:48:30 299.98 0.000
, 10:49:30 299.97 0.003
10:50:30 299.97 0.000
’ 10:51:30 299.98 0.003
] 17:36:40 2999.44 /
10pm 50 pm; 17:37:40 2999.46 0.001
(90 100) % ' 17:38:40 2999.48 0.001
0.001%. 17:39:40 299946 0.001
3 3 17:40:40 2999.50 0.001 0.002
r : S 17:41:40 2999.46 0.001
'i_r_{i “i'r_{ﬁf_‘fﬁ ﬁﬂg\‘_@:ﬂ 17:42:40 2999.50 0.001
! —— 17:43:40 2999.46 0.001
|" 5 g;ﬂ +!ﬁ! B &’__, 0 !'_*1.‘&_,,.(:. J 17:44:40  2999.50 0.001
17:45:40 2999.50 0.000
P 3 Do 4 i 7R G B 4R 1 A
4 (kN)
41 (mVIV) (mVIV) (%) (%)
300 0.61196  0.61193 0.007 0.005
. C6A-5MN, N0044330102, 600 122420  1.22410 0.006 0.008
2000B, No.411 800 163240  1.63224 0.007 0.010
: C3H3- 100t, No.K10541 1000 204045  2.04022 0.008 0.011
K10543 K10545 1200 0.480359  0.480350 0.012 0.008
: ( 1500 0.600391  0.600 420 0.012 -0.005
) 2, -300kN 3 MN: 1800 0.720457  0.720480 0.011 -0.003
2 2100 0.840518  0.840540 0.012 -0.003
2400 0.960645  0.960 570 0.009 0.008
2 2700 1.080731  1.080650 0.008 0.007
(MN) (kN) ) (%) 3000 1.200838  1.200 690 0.009 0.012
0.3 299.98~299.99 0.01 0.003
3 2999.50~2 999.55 0.05 0.002 4.3
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