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Fig.1 Corrosion situation of underground tray
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Table 1 Ion concentration, temperature and pH value

of corrosive mine water in different middle roadways

] 55, FBm  w(Cl)/(mg-L™) pH WEEC
1# =710 6952 6.33 31.6
2# =710 7832 6.12 31.4
3# -830 8 863 3.76 32.6
4# -830 8412 4.79 32.8
S5# -870 18 231 4.66 34.8
O# -870 15123 3.79 37.2

() BTBFERLIA R

(b) TR AT
2 REHTHE
Fig.2 Tray salt spray test
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Table 2 Environmental parameters for accelerated
corrosion test

WS HG URES WErC pHE
1 GT-30-3-1.GT-30-3-2 30 3
2 GT-30-4-1,GT-30-4-2 30 4
3 GT-30-5-1.GT-30-5-2 30 5
4 GT-35-3-1,GT-35-3-2 35 3
5 GT-35-4-1.GT-35-4-2 35 4
6 GT-35-5-1.GT-35-5-2 35 5
7 GT-40-3-1,GT-40-3-2 40 3
8 GT-40-4-1 .GT-40-4-2 40 4
9 GT-40-5-1,GT-40-5-2 40 5

G PREE pH A M 3, LARERES — 2R . T T A% g ok
TN 5%NaCl ¥ W, 3 35K 79 Bt 4 NaClFI 2518 7K
e Lo AF IR BC 0T A o P R K 2 FR A NaOH & 1E J
T W pH B B Y . X URE TR S A 15 K
P4 i, A 6 B i, 2 ol FH v R B S RO
BRI e 2 RS , 2R IS DRI T T4, B e ok
FHHLF R PFR i I8 0 1 ot i, (8 Js B 4B i
P
22 BIRER R F KIS

M58 R UG T SR TBRAS T A BRI HE
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Fig.3 Tray compression test
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Fig. 4 Surface characteristics of trays with different corrosion cycles
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Fig.5 Morphological characteristics of the samples in different temperature corrosive environment with pH=5
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Fig. 6 Morphological characteristics of the sample under 35 °C corrosion environment
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PR B . AR, 7EEh 25 R il
R IR AT 10 °C b B HR i 2~3 4%, 1
it T3 15 H R 109%~20% (FE 345, 20095 [ 8
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P 2% 3 WA, 6 AR W) AL B 25 8 S
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#*3 BrxhRERENEZM (UE— AR
Table 3 Effect of corrosion on sample quality

(taking the first group of samples as an example)

i L Ri
Jit/g Jiit/g Fit/g R/ %

GT-30-3-1 383.0 376.3 6.7 1.749347
GT-35-3-1 385.5 377.2 8.3 2.153048
GT-40-3-1 383.0 373.4 9.6 2.506527
GT-30-4-1 384.5 378.2 6.3 1.638492
GT-35-4-1 382.5 375.3 7.2 1.882353
GT-40-4-1 386.0 377.2 8.8 2.279793
GT-30-5-1 384.5 379.1 54 1.404421
GT-35-5-1 385.5 378.5 7.0 1.815824
GT-40-5-1 384.5 376.0 8.5 2.210663
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Fig. 7 Mechanical properties of trays under different temperature corrosion environments (taking the first group of

samples as an example)
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Fig. 8 Mechanical properties of trays under corrosion
environments with different pH Value

(taking the first group of samples as an example)
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Fig.9 Tray corrosion product XRD
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Abstract: In the context of the mine support project, the mechanical properties of metal trays are significantly
influenced by corrosion due to the surrounding harsh working conditions, resulting in their gradual degradation.
To investigate the damage evolution of metal trays in corrosive environments, this study focuses on the saucer
tray used in mine pipe-seam bolts. It comprehensively considers the factors of temperature and pH value and
conducts salt spray accelerated corrosion tests and mechanical performance assessments in a controlled
laboratory setting. The impact of varying corrosion conditions on tray performance was systematically evaluated
by analyzing the apparent corrosion morphology, mass loss rate, and compressive strength attenuation. The
results indicate that: (1) At the beginning of the test, the tray exhibited a rapid corrosion rate, with corrosion
products quickly adhering to its surface, leading to the formation of expansion bubbles containing the corrosive
liquid. The internal corrosion liquid facilitates secondary corrosion of the tray, ultimately leading to the
development of expansion bubbles to a certain extent. These bubbles are interconnected, resulting in an
increased area and depth of the corrosion layer. (2) The effect of temperature on the corrosion mass loss rate and

the compressive strength of the tray is in consistent. As temperature rises, corrosion products become relatively
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loose and prone to detachment, promoting overall uniform corrosion, and the mass loss rate gradually increases
with temperature. The compressive strength is influenced by the overall structure of the tray, with the depth of
the corrosion pits being a decisive factor. (3) In a strong acidic environment, when the H'concentration is
excessively high, the impact of temperature rise on the dissolution of corrosion products is not significant.
However, as acidity decreases and H' concentration diminishes, the influence of temperature on compressive
strength slightly increases. The acidic environment is the predominant factor determining the tray’s mechanical
properties. (4) The influence of pH value on the corrosion behavior of trays manifests in several dimensions. In
acidic solutions, an elevated concentration of H' ions enhances proton activity and decreases the activation
energy required for the anodic reaction, thereby facilitating the anodic dissolution of the metal surface.
Concurrently, the heightened H' concentration augments the driving force of the cathodic reaction, further
accelerating the overall corrosion process. Moreover, the acidic environment increases the solubility of
corrosion products. This study elucidates that pH value is the primary factor affecting the degradation of the
mechanical properties of pallets post-corrosion, while an increase in temperature predominantly contributes to
mass loss by promoting uniform corrosion.

Key words: tray; corrosion environments; mechanical properties; temperature; pH value; damage evolution;

compressive strength
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