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Abstract

Aiming at the localization replacement demand of pneumatic conveying sample boxes in the fully
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automatic iron and steel quick sorting system, this paper solves the problem of short service life of
domestic sample boxes through material analysis, structural optimization, and performance testing.
The study finds that the first-generation domestic sample boxes have defects such as loose sample
lids and cracking of detection rings. By implementing measures such as reinforcing threaded con-
nections, increasing wall thickness, applying sealant, and optimizing wear-resistant ring structures,
asecond-generation domestic sample box is developed. Tests show that the optimized sample boxes
have an average service life of over 6 months and an average number of uses exceeding 6000 times,
with a cost reduction of 75% compared to imported sample boxes. This provides a technical refer-
ence for the localization of pneumatic conveying systems in the steel industry.
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Table 1. Usage situation
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Table 2. Component analysis of domestic sample carrier

#* 2. EFHERS OHN

Analyte  Calibration status Compound formula  Concentration Unit Calculation method Status
Mg Calibrated Mg 2.483 % Calculate BgC; DC;
Al Calibrated Al 89.584 % Calculate BgC; DC;
Si Calibrated Sj 0.069 % Calculate BgC; DC
Ti Calibrated Ti 0.031 % Calculate BgC; DC;
\Y Calibrated \% 0.014 % Calculate BgC; DC;
Cr Calibrated Cr 0.237 % Calculate BgC; DC;
Mn Calibrated Mn 0.035 % Calculate BgC; DC
Fe Calibrated Fe 0.085 % Calculate BgC; DC
Ni Calibrated Ni 0.006 % Calculate BgC; DC;
Cu Calibrated Cu 1.629 % Calculate BgC; DC
Zn Calibrated Zn 5.815 % Calculate BgC; DC
Ga Calibrated Ga 0.009 % Calculate BgC; DC;
Zr Calibrated Zr 0.004 % Calculate BgC; DC
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Table 3. Component analysis of imported sample carrier

=3 HEOZRS DN

Analyte Calibration status ~ Compound formula ~ Concentration Unit Calculation method Status
@] Calibrated e} 2.106 % Calculate BgC; DC
Mg Calibrated Mg 0.717 % Calculate BgC; DC;
Si Calibrated Si 0.488 % Calculate BgC; DC;
Ti Calibrated Ti 0.020 % Calculate BgC; DC;
Vv Calibrated \Y 0.013 % Calculate BgC; DC;
Fe Calibrated Fe 0.118 % Calculate BgC; DC;
Ni Calibrated Ni 0.008 % Calculate BgC; DC;
Cu Calibrated Cu 0.005 % Calculate BgC; DC;
Zn Calibrated Zn 0.016 % Calculate BgC; DC;
Ga Calibrated Ga 0.017 % Calculate BgC; DC;

<Al> Al 96.492 % Balance
O Calibrated (0] 2.106 % Calculate BgC; DC
Mg Calibrated Mg 0.717 % Calculate BgC; DC;

Table 4. Component comparison

4. LT
D% Si Fe Cu Mn Mg Cr Zn Ti
EOREE 0.069 0.085 1.629 0.035 2.483 0.237 5.815 0.031
E =R 0.488 0.118 0.005 - 0.717 - 0.016 0.020
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WA IRIEFE (B (HB), HFAZ: A7 i/mm (N/mm); FEEH HBW R B Sk BT 5 <. i iC4s R 0
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Table 5. Comparison of material hardness
= 5. MRMEEXTEL

R B IRl FF
1 162 36.8
2 159 36.8
3 163 26.4
I 161.33 33.33

ORGSR TS 161.33 HBW, RBIILIE S4B A M2 % iH(Mg. Zn. Cu JTE AL EL) A kb B T
Z(EE + NTEFR0) ST T M AReE,  Beis RS2 KW R i) B B RGUE LB Ar, BB 26 W 25 B
fiko ~PHREREAL 33.33 HBW, KA SEUMEHKIT LT GE A 2, TESEBRE F R Iy 2R T PRk 5
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Figure 1. Schematic diagram of cover improvement
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Figure 2. Schematic diagram of bottom wear-resistant ring improvement
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Figure 3. Schematic diagram of top wear-resistant ring improvement
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