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Load test method and experimental research of mine
excavator working device
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Abstract: Based on the stress model of excavator working device, a pin dynamic load test method
considering eccentric load and side load of excavator working device is proposed. According to the
stress characteristics of the pin shaft at the articulated hole between the bucket and the stick, a pin
shaft load test sensor is designed to measure the dynamic load in the horizontal, vertical and lateral
directions at the articulated point, and measure the displacement of the three oil cylinders of the
excavator at the same time. A dynamic test system for the pin load of the excavator working device
was established. Taking the domestic 50 t excavator as the prototype and the stonework as the
working material, the excavation simulation loading test was carried out. The results show that the
proposed pin load test method can accurately obtain the three-dimensional dynamic load of the pin at
the joint of the bucket and the bucket. The maximum load occurs in the excavation section. The
lateral load is negligible compared with the normal load. The results of the study provide the basis for
the structural load spectrum test and fatigue optimization design of excavator.
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ZHALIE TR AREMNL TSGR & R BRh 80 2. 2 RL e, TR E AW
NS AN TAEPREE A4 i TERE VBRI AR R K0T IR, A R B R IR R AR, S L

FATE . BTG [ AARRFEEATIE R 7 B0 H (2021JQ283) ;) 76 F AR B H (2023KY1262)
TE& T £ 8(1984—) , Lo, g TR, 1. E-mail: wanhrui@163.com



552 1

OB HEZRL TR B A AT R 341

FEARPLCBEZS Y A A 97 R IR

PRt 45l 2 SR AL AR B 3 A AL RS A
MELE ), R BRI B 2 AL . 10 iR
SRR T AL RS R , ST Bl ) e AR A ]
ARG RS A S o R VA (7 S IR
A& BOCE T RAZ B LT 32 0 8 o R
A5OSR I Ak o3 A i AL, B b B A 2 g B
BT BT A5 A8 5 B AR I o X 7 42467 3t W)
TR B 5 T LR R AZ A 0 4 T S R
JIWARE o XWSCHE R g3} s Rt a8 A,
BAUIZ Al A, 05 EAR 2 T 8G A2

WUE B O 50 t BYAZ AL, R TR AT
RS RE E AR T, HXHZ IR LSS A8 P e d
TR R EOR o SR BIFTE R 22 2k T PG A R
F5 BRI AT A2 BT AT 2 Ty ek, 52
AN AT AT S BT, S EEZ I G B
ST SRR BOR AT E . ok b
TR R)RR , 5 ZEARAT HAREAL A T AR B 3 25 8
XHZ IR T A5 S S ST A T OF D
A A I 127 3k A o 25 T 3 65 1 7 09 T e
RICAETPMTFZ LG 232 T B Bl L, 38 HH — P
il 0 A% TS M Bl 25 3y BT vk o AR
vt a0 A R BT N R BT, S8 AR PR
BT BRI S g A AR T

1 ZENITEREZ SN

FEARHIL T AR B 1 OGS A (L A5 SR AT A
Pl A AZIRPL AR L BOE S 7 AR
B E S Y RHE A A R 5742 1 BT A4 I
FEAZ YR T AR BT AR U G . SR AL T A
PE LN 1R

Fig.1 Excavator working device model
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Fig.2 Excavator working device force model
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Fig.3 The pin three-axis force sensor
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Fig.4 Three-dimensional model of pin three-axis

force sensor
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Fig.5 Pin shaft three-way force sensor measuring
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Tab.1 Pin shaft sensor calibration test data
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Fig.6 Pin shaft sensor calibration test results
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Fig.7 Pin shaft sensor installation diagram
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Fig.8 Measured dynamic load time history of
pin shaft
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