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Abstract

Aiming at the problem of low efficiency and danger of dynamic impact test for protective equipment
at high altitude, a set of impact test systems with good rigidity, reliable protection, convenient oper-
ation and wide detection range is developed by using wireless measurement and control technology
and laser ranging technology. Through finite element simulation, four kinds of materials, carbon
steel, nodular cast iron, cast steel and hard aluminum alloy, were compared and analyzed. The im-
pact test frame was developed with Q235 carbon steel frame. The auxiliary equipments such as drop
test lock-lifting machine, intelligent laser ranging heavy block and wireless automatic release device
are developed, which improves the overall safety and accuracy of the test and the overall level of the
detection field of high-altitude operational protective equipment in China.
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Figure 1. System physical map
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Figure 2. Test schematic
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Figure 3. Main structural dimensions of the test stand
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Figure 4. Test frame components
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Figure 5. Platform beam section
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Figure 6. Fixed boundary conditions
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Figure 7. Load application
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Figure 8. Cell Meshing
8. BITMEXISY

3.2. Zhath
HAEFRE GB/T 6096-2009 (ze4=mmlik 7vk) Bk, it 28 24 N7 K 52 20 kN 2, AR

/M 1 mm.,

HEF Q235 BN, BEAN. BREEEEEL. MRS &S EIT U E I o2 hEE R, RIETFE 4 R K
M AR TR ENR . o, BRN(Q235). EREBEGEL. BN, TR A & VIR &I A4 R J 2k
REUNZE 1 oo

Table 1. Mechanical properties of the material

= 1. MR NFEERE

ELs FERLE E (GPa) DIAERR: G (GPa) TR p
BRAN(Q235) 206 81 0.25

il 175 70 0.25
TREREER 151 61 0.25
R &< 71 27 0.25

1) WAEN(Q235)% 150 #r

BRAN(Q235) 150 281 & AP RAE B 1 H NI TE = BN 9 Frose Hodh = As dge K ) B A2 A% 115
KON G AN S, BRI R AN 0.814 mm, /NTF 1 mm, 5 2 ARAEER

2) N2 1M

PRI 28T B AN BT AR R R AL AR T = BN ] 10 Bros o Foh = A oK ) R ALRS IR RO
BANRI A, BRI TN 0.958 mm, /NF 1 mm, G EAREEK.
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Figure 9. Displacement deformation of outer beam of carbon steel (Q235) platform
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Figure 10. Displacement deformation cloud diagram of outer beam of cast steel platform
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Figure 11. Displacement deformation of the outer beam of the ductile iron platform
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Figure 12. Displacement deformation of the outer beam of the hard aluminum alloy platform
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Figure 13. Comparison results
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Figure 14. Falling Test Locking Machine
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Figure 15. Intelligent laser ranging weight
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Figure 16. Wireless control auto release
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Figure 17. Seat belt and speed difference impact test
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Figure 18. Impact test of rope type fall arrester and insulation ladder
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