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Control method of weight rearrangement during loading
process of dead weight force standard machine

Zhang Xue-cheng,Zhou Chang-ming, Yu Li-juan,Han Chun-xue
(College of Mechanical Science and Engineering , Jilin University , Changchun 130022, China)

Abstract ; Using the loading method by the weight rearrangement in the dead weight force standard machine
may lead to reducing the weight quantity, broadening the measure range, and minimizing the machine size.
However, the weight rearrangement process should not result in the precision deterioration during machine
calibration and force measurement. It is requested that the force fluctuation during the weight rearrangement
process should not be too strong. The mechanical principle of the weight rearrangement during the loading
process in the studied machine was analyzed and the results show that the force value control precision and
speed depend upon the control performance of the actuator of the machine. Based on these results a control
model was established and the weight rearrangement experiment was performed. The results show that the
theoretical analysis of the weight rearrangement process and its control model are correct and effective, leading
to the force value fluctuation during weight rearrangement less than 2% .
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Fig. 1 Rearranging, loading and unloading organ
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Fig.2 Dynamic model of weights rearrangement

loading machine
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Fig.3 Block diagram of weight rearrangement

process of control system

ot EIRRGE, BERGA 2 M S
1AM TP A b B O # Rl 2R B2 A0 4% 1
PSR T BRI B 5t Ah 38T LA by e R 3
AL S A A LU R I 430E
TR IREE RYGE, O T R AR AT I
S 5 P BT IS A7 o Ao 7 o o 38 o 18 ) ) A, A R
Gerh PRI — AL A 4 A I PR, SE PRI ]
IR, B 5T P 2 A 4 Tl b S R A Y TN A i R
IR P PR (B2 ) 56 B T AR 47 o i P g
R 2 R BRI P

3 RIS

kg 56 U B AL Ao R 1) T A LA S B RS X T ARG
B R RS TR I e B BT T
¥, IR E R —G 100 kN 9 FE X SbRAEL,
HEARGE A B TAERER AN 4 frow , HoakAY
2044 20,20,20,20,10,5,2,2,1, 0.5 kN, Ef]
BB TR A E T b, Bl RS i s a0 T
IO A 7R R B2 1 3 3k FL Sl AL AT L o) o 7 R A
BT E, BN LN E A LIS
TEA5 A [ 52 58 5 1 HE 2 18] B D48 ( DL e 8 B
T RERS MR R R A e L SOE
FBCRRIEETE) . BN E TS AT
NEHRIALEAZ B R G SE R, [FIREAL T LAY
T & 5% 8 58 — & ] DL 58 sUAE e ik 05 T
Al (EIAS T R i (RS DU ph AR o R
TG IRRAR S, 3l I AL AT, T LSS AR /N oy
PR 50 kg MERATOUEA & . Bl REAS D RE & 2
WA T REAS LA N B A 75 22 6, R FH Ty
REAL Hh B 281y SB, W] KR/ N B 4 i 1R
T BRI 2 5

SR by ik U S8, A
W Bl T LA il 2SS e, il s i, oK
LI ZE TR W ARV EIR R R K I (E
W BN AT LA A2 9317 1Y 2% LA B2 5] A



£ 76 - kK % %

% 36 %

ke
B

. V4
#%
i

|
|
|
|
|
|
|
|

|
[

|
[
;
i
|
|
[

[
[

[
|
I

|
L
4

|
|
|
j
|
i
;
|
-

Y A A A A A A A A A A A AT A AT A B T A
|

B4 100 kN FHEX NHRAEN
Fig.4 Dead weight force standard machine of 100 kN
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Fig.5 Loading and unloading weight rearrangement

process
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Table 1 Note of experiment data

/N AEHF RS/ (mV - V) B/ (mv - V)

P 1 TEFF 2 TE3F 3 PR 1 TEFF 2 P& 3

0 ~0.00001 ~0.00001 0. 00001 0. 00001 0. 00000 0.00001
1000 0.21570 0.21569 0.21571 0.21573 0.21569 0.21570
2000 0.43161 0.43156 0.43158
3000 0.64742 0.64742 0.64743 0. 64745 0. 64744 0. 64745
4000 0.86321 0.86318 0.86321
5000 1.07902 1.07902 1.07902 1.07903 1.07903 1.07904
6000 1.29471 1.29469 1.29472
7000 1.51050 1.51049 1.51050 1.51049 1.51047 1.51050
8000 1.72607 1.72604 1.72609
9000 1.94183 1.94183 1.94182 1.94179 1.94175 1.94179
10000 2.15729 2.15727 2.15729 2.15720 2.15718 2.15720
9000 1.94205 1.94203 1.94204 1.94198 1.94196 1.94197
8000 1.72648 1.72646 1.72649
7000 1.51099 1.51097 1.51098 1.51093 1.51090 1.51093
6000 1.29525 1.29523 1.29526
5000 1.07958 1.07958 1.07959 1.07958 1.07956 1.07957
4000 0.86374 0.86370 0.86372
3000 0.64789 0.64789 0. 64789 0.64790 0.64786 0.64789
2000 0.43185 0.43181 0.43184
1000 0.2159%4 0.21593 0.21593 0.21601 0.21598 0.21601
0 0. 00000 -0.00002  —0.00001 ~0.00003 ~0.00005 ~0.00002
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