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Abstract 

AA7075 aluminium alloy thin plates are widely used in marine applications, particularly as skin panels for 

hydrofoil crafts, where surface grinding is an essential finishing operation. However, the influence of grinding 

parameters on mechanical behavior across different experimental run orders is not fully understood. This study 

examines the effects of surface grinding parameters on the mechanical properties of AA7075 thin plates, focus-

ing on tensile strength, yield strength, elongation, and elastic modulus. Specimens were ground according to 

the experimental design schedule and tested using a DI-CP/V2 servo-hydraulic testing machine. Tensile and 

yield strengths exhibited similar fluctuation trends, with tensile strength consistently higher than yield strength. 

During runs 1–20, strength values were relatively low and stable, followed by a sharp increase between runs 23 

and 27, where tensile and yield strengths reached approximately 170 MPa and 155 MPa, respectively. A slight 

reduction occurred during the mid-runs, while further peaks after run 40 indicated improved surface integrity 

under specific grinding conditions. Ductility analysis showed total elongation of 6–13%, exceeding uniform 

elongation of 4–6%, indicating a stronger influence on post-necking deformation. The elastic modulus varied 

between 10 and 33 GPa, showing mid-run fluctuation and stabilization toward the final runs.   
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1. Introduction 

Aluminum (Al) and its alloys find extensive application in various engineering industries. The 

AA7075 aluminum alloy has seen significant growth in its production and subsequent use in automotive 

and aerospace industries due to its exceptional characteristics, including tensile strength, impact re-

sistance, and wear performance (Joel & Xavior, 2018). 

Metal grinding is a complicated material removal process that involves cutting, ploughing, and 

rubbing, which varies with the degree of interaction between the abrasive particles and the work material 

during grinding (Hou and Komanduri, 2003). As noted by Singh et al. (2020), grinding operations ac-

count for 43% of all machining processes in the manufacturing sector, making it the most widely applied 

machining method in industry.  

In aluminum alloys that are strengthened through dispersion, parameters such as milling time, ro-

tational speed, and the ball-to-powder ratio influence mechanical properties like tensile strength, elon-

gation, and impact resistance. For instance, increasing the rotational speed and ball-to-powder ratio re-

sults in enhanced deformation of AA2024 aluminum alloy powders, potentially improving the mechan-

ical properties of the end product (Oppenheim & Jangg, 1983; Soy & Korucu, 2022). Ultrasonic-assisted 

surface mechanical grinding treatment (U-SMGT) of A380 aluminum alloy results in a refined surface 

layer with a thickness of about 50 µm. This treatment increases the hardness of the processed region due 

to the pinning effect of fine dendrites and grain refinement of the Al-matrix (Li et al., 2023). 
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Subsurface cracks and particle pull-out are common in ground aluminum alloys. These defects are 

caused by compressive stress and stress concentration during grinding. However, high-speed grinding 

and fine grinding techniques can reduce subsurface damage and improve the overall mechanical prop-

erties of the material (Guo et al., 2022; Zhong, 2003). 

Gao et al. (2020) investigated how surface mechanical grinding treatment affects the fatigue char-

acteristics of the AA7075-T6 aluminum alloy. The findings indicated that, within a specific range of 

impact strength, surface mechanical grinding had the potential to enhance the material's fatigue strength. 

Furthermore, the micro-hardness near the surface rose along with the increase in both the strength of the 

surface mechanical grinding and the surface roughness. 

During machining, aluminum alloys undergo large-strain deformation, particularly in the primary 

and secondary deformation zones. This deformation is characterized by changes in flow lines and shear 

angles, which are utilized to calculate plastic strains (Akarca et al. 2008). 

The stress-strain response of aluminum alloys, such as AA1100, is found to be independent of feed 

rates, showing a consistent material behavior under varying machining conditions (Akarca et al. 2008). 

Residual stresses are a significant outcome of a machining process, resulting from the coupling of me-

chanical forces and thermal effects. These stresses can affect the fatigue performance of aluminum alloy 

components (Zheng et al., 2024). Machining-induced residual stresses are a primary factor in the defor-

mation of aluminum alloy components, especially in thin-walled structures. The interaction between 

initial residual stresses and those induced by machining can either increase or decrease the overall de-

formation, depending on whether they are compressive or tensile (Huang et al., 2015). 

Ojolo et al. (2014) found that reducing the feed rate (from 60 mm/min to 7 mm/min) while increas-

ing the cutting speed (from 3.77 m/min to 48.25 m/min) led to a notable improvement in fatigue life 

(from 1.93 × 103 cycles to 2.53 × 103 cycles). 

While surface grinding is an essential finishing technique for AA7075 thin plates, the degree to 

which mechanical behavior differs across multiple run orders is not well understood. This lack of infor-

mation restricts the ability to consistently manage the quality of surface-ground materials and diminishes 

trust in components utilized in demanding structural or marine environments. Hence, it is crucial to 

evaluate the trends in mechanical behavior of surface-ground AA7075 thin plates throughout different 

run orders to enhance process reliability and improve performance forecasting. 

        

2. Material and Methods 

2.1. Material 

The material used for this research was AA7075 thin plate and its chemical composition is depicted 

in Table 1. The density was found to be 2.77 g/cm3. The mechanical properties for the as-received 

AA7075 thin plate are shown in Table 2. In testing for the mechanical properties of the as-received thin 

plate, three samples were used. The original gauge length, 𝐿0 was 200 mm and the thickness was 4 mm. 

The width and length of each plate was 50 mm and 300 mm, respectively. The servo-hydraulic testing 

machine was employed to conduct uniaxial tensile tests. The results were averaged to obtain representa-

tive results for the mechanical properties of the as-received sample. The standard deviation was com-

puted for each property. 

Table 1. Chemical composition of AA7075 aluminum alloy (American  Society for Testing and Materials, 2014). 

Element Si Fe Zn Mg Ti Cu Cr Mn Pb Al 

% by weight ≤ 0.40 ≤ 0.50 5.1- 6.1 2.1 – 2.9 ≤ 0.20 1.2 -2.0 0.18-0.28 ≤ 0.3 ≤ 0.05 ≥ 89.97 

Table 2. Mechanical properties of as-received AA7075 sample. 

Mechanical properties Mean Standard deviation 

Tensile strength,𝜎t, MPa 157.7 0.80 

Yield strength 𝜎Y, MPa 146.1 0.56 

Total elongation El, % 9.4 0.26 

Uniform elongation Elu, % 4.2 0.20 

Young modulus E, GPa 14.08 0.06 

2.2. Design of experiment 

The 33 factorial design was utilized to conduct the experiment. A total of 54 runs were obtained 

because the experimental runs were replicated twice. The 33 factorial design is shown in Table 3. Table 

4 showcases a detailed 33 experimental design utilized in this research. The levels for table speed (Vs), 

feed rate (f), and grinding depth (d) were determined based on the capabilities of the grinding machinery 
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available. The selected ranges provided enough variation to detect measurable impacts on tensile 

strength, yield strength, elastic modulus and elongation while avoiding extreme conditions that could 

lead to significant tool wear, thermal damage, or surface imperfections. Additionally, these configura-

tions enabled the completion of experiments efficiently within the constraints of laboratory time while 

upholding repeatability and safety. 

Table 3. The 33 experimental design levels. 

Variables Low (0) Medium (1) High (2) 

Table speed Vs, spm 2.0 15.0 50.0 

Feed rate f, mm/min 1.0 2.0 5.0 

Grinding depth, mm 0.2 0.5 1.0 

The geometrical representation of a 33 factorial design is shown in Fig. 1. The numbers denote the 

experimental runs. 

 

Fig. 1. Geometrical representation of 33 factorial design; figure was prepared based on the work of Vaxevanidis et al. (2015). 

Table 4. Detailed 33 experimental design with levels and runs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

2.3. Preparation of samples for tensile test 

The samples were prepared with respect to an international standard BS EN ISO 6892‑1:2019 (In-

ternational Organization for Standardization, 2019). A total of 54 samples were used for the tensile test 

(resilience is determined from tensile results). The samples were obtained by cutting them from the 

parent plate utilizing a 750 W Total Angle Grinder with a no-load speed of 12,000 rpm and a rated 

Runs Table speed Vs, spm Feed rate f, mm/min Grinding depth d, mm 

1, 28 2 1 0.2 

2, 29 15 1 0.2 

3, 30 50 1 0.2 

4, 31 2 2 0.2 

5, 32 15 2 0.2 

6, 33 50 2 0.2 

7, 34 2 5 0.2 

8, 35 15 5 0.2 

9, 36 50 5 0.2 

10, 37 2 1 0.5 

11, 38 15 1 0.5 

12, 39 50 1 0.5 

13, 40 2 2 0.5 

14, 41 15 2 0.5 

15, 42 50 2 0.5 

16, 43 2 5 0.5 

17, 44 15 5 0.5 

18, 45 50 5 0.5 

19, 46 2 1 1 

20, 47 15 1 1 

21, 48 50 1 1 

22, 49 2 2 1 

23, 50 15 2 1 

24, 51 50 2 1 

25, 52 2 5 1 

26, 53 15 5 1 

27, 54 50 5 1 
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voltage of 220-240 V. The cutting process was carefully done at room temperature to ensure that it does 

not alter the material properties of the plate. The original gauge length, 𝐿0 was 200 mm. The width of 

the plate was 50 mm and the total length was 300 mm. The cross-sectional area, S0 was 200 mm2.  

Fig. 2 shows an un-machined test piece of the plate’s cross-sectional area. 

 
Fig. 2. Cross-section of un-machined test piece. 

The samples were cleaned afterwards and were labelled R 1 to R 54. Fig. 3 shows an image of some 

of the samples obtained after the sample preparation exercise. 

 
Fig. 3. Samples of AA7075 aluminum alloy after preparation. 

2.4 Experimental procedure for tensile test of AA7075 thin plates   

The samples were ground at room temperature utilizing the Elliot 921 hydraulic surface grinding 

machine with a diamond grinding wheel of a grit size of 80 μm and plate thicknesses of 3.0 mm, 3.5 

mm and 3.8 mm were achieved. The grinding wheel was kept constant at 2140.0 rpm. The grinding 

parameters such as table speed, feed rate and grinding depth were varied based on the experimental 

design shown in Table 2. No coolant was used during the surface grinding process. The cross-sectional 

areas, S0 of 150 mm2, 175 mm2 and 190 mm2 were achieved after surface grinding. After surface grind-

ing, the tensile test was performed. Figs. 4 and 5 show an image for the experimental set-up and the state 

of samples before and after the experiment, respectively. The tensile test was conducted with respect to 

an international standard BS EN ISO 6892-1:2019 (International Organization for Standardization, 

2019). The servo-hydraulic testing machine, DI-CP/V2, equipped with a 2000 kN load cell, was used to 

conduct the tensile test at ambient temperature and at a consistent travel distance of 900 mm. The sample 

was carefully mounted in the grips to ensure proper alignment. A gradual increasing load was applied 

to the sample by the universal testing machine until the specimen fractured. The results for the mechan-

ical properties were automatically generated by the machine’s software after testing. The testing process 

was repeated for the remaining samples. A simple statistical analysis with indicators such as mean, range 

and standard deviation was performed on the mechanical properties of tested samples. 

 
Fig. 4. Experimental set-up for the tensile test. 
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Fig. 5. a) un-fractured sample and b) a fractured sample after the test. 

2.5. Theoretical framework 

The tensile stress, σ of a material can be computed as: 

      σ =  
𝐹

𝐴
                                                                                                                                                (1) 

where F is the maximum tensile force and A is the cross-sectional area of the workpiece. A is calculated 

as: 

     A = w × t                                                                                                                                          (1) 

where w is the width of the specimen (if rectangular specimen is used) and t is the thickness. The strain 

is also computed as: 

     ε = 
𝑙𝑖−𝑙0

𝑙0
 = 

∆𝑙

𝑙0
                                                                                                                                      (2) 

where 𝑙𝑖 is the instantaneous length and 𝑙0 is the original gauge length. The yield stress, σy can also be 

computed as:  

      σ𝑦 = 
𝐹𝑦

𝐴0
                                                                                                                                              (3) 

where Fy is the yield force and A0 is the original cross-sectional area. The elastic modulus E can be 

calculated as: 

      E = 
σ

𝜀
                                                                                                                                                 (4) 

        In this context, σ represents the stress while ε denotes the strain. Ductility can be quantitatively 

represented in terms of either percent elongation or percent reduction in area. Percent elongation (%El) 

indicates the portion of plastic strain at the point of fracture and can be mathematically described as: 

      %El = (
𝑙𝑓−𝑙0

𝑙0
) × 100                                                                                                                       (5)          

where lf represents the fracture length and l0 indicates the original gauge length. The percent reduction 

in area can also be calculated as: 

     %RA = (
𝐴0−𝐴𝑓

𝐴0
) × 100                                                                                                                      (6) 

where A0 is the original cross-sectional area and Af is the cross-sectional area at the point of fracture. 

Uniform elongation, eu can be found as:  

      eu = 
∆ 𝐿𝑢

𝑙0
                                                                                                                                             (7) 

where ΔLu is uniform elongation distance (the increase in length during uniform plastic deformation) 

and l0 is the original gauge length. 
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3. Results and Discussion 

The results of the mechanical properties (tensile strength, yield strength, uniform elongation, total 

elongation and Young’s modulus) of the plate after surface grinding is presented in the Appendix.  The 

tensile testing method generated a reproducible and reliable results for the tested samples. The graph for 

the fluctuation of tensile strength, σₜ and yield strength, σY in correspondence to the experimental runs 

or run order is presented in Fig. 6. The findings portray that both the tensile strength (σₜ) and yield 

strength (σY) display comparable fluctuation trends across the various runs, with σₜ consistently surpas-

sing σY. During the initial runs (1–20), the strengths for the samples were generally lower and more 

stable. However, an observable significant increase occurred between the samples in run orders 23 and 

27, where σₜ reached around 170 MPa and σY reached approximately 155 MPa and 144 MPa, respec-

tively. This was followed by a minor decrease in the mid-runs (30–40) before a second peak (run order 

46) emerged after the sample in run order 40. This is due to the fact that high grinding depths promotes 

strain hardening as supported by Shi (2020) and Topping and Lavernia (2012). The existence of these 

two distinct strengthening trends implies that specific grinding conditions may have enhanced surface 

integrity and mechanical behavior, whereas others led to diminished strength. In summary, the repro-

ducibility of the correlation between σₜ and σY indicates that grinding parameters consistently affected 

both mechanical properties which is consistent with reports by Guo et al. (2022), Ogawa et al. (2022) 

and Zhong (2003), who attributed such effects to subsurface cracking, particle pull-out, residual com-

pressive stress, and surface morphology changes induced during grinding. 

 
Fig. 6. A graph of tensile strength σt and yield strength σY values versus run order. 

The graph for the variation of total elongation, El and uniform elongation, Elu with their corre-

sponding experimental runs or run order is presented in Fig. 7. The results show that total elongation 

(El) is consistently higher than uniform elongation (Elu) throughout all testing, highlighting the antici-

pated impact of necking deformation. Total elongation displayed a greater range of variability, fluctuat-

ing between roughly 6–13%, with noticeable peaks for the samples in run orders 15, 28, and 50. In 

contrast, uniform elongation was relatively stable, mainly remaining roughly between 4–6%, with only 

slight variations. This suggests that while the grinding parameters affected the overall ductility of the 

specimens, their influence was more significant on the post-necking deformation compared to the uni-

form plastic strain.  

 
Fig. 7. Total elongation El and uniform elongation Elu values versus run order. 
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The consistency of Elu indicates that the inherent plastic flow before necking was less influenced 

by surface conditions, while El reflected the amplifying impact of surface quality on strain localization 

and fracture behavior. Ductility was more sensitive to strain localization effects, consistent with obser-

vations by Rodríguez-Alabanda et al. (2021). 

The graph for the variation of elastic modulus (Young’s modulus), E with the corresponding ex-

perimental runs or run order is presented in Fig. 8. The results show significant variations, with meas-

urements ranging from approximately 10 to 33 GPa throughout the test runs. In the earlier trials, the 

modulus remained fairly constant and low, fluctuating between roughly 12 and 17 GPa; however, during 

the middle phase, there was marked variability, highlighted by sharp increases for the samples in run 

orders 18 and 27, followed by a significant decline for the sample in run order 28. These variations 

imply that the stiffness of the aluminum plates was heavily affected by the grinding parameters applied, 

likely due to their impact on residual stresses and the integrity of the surface as supported by Beghini et 

al. (2014). In the later stages of the tests, the modulus showed a steady increase, stabilizing around 15 

to 20 GPa and reaching greater values (approximately 25 GPa) towards the end. Overall, the findings 

suggest that while the elastic modulus is not as reactive to grinding as yield or tensile strength, extreme 

combinations of grinding parameters can greatly influence stiffness, demonstrating the relationship be-

tween surface quality, microstructural stability, and load-carrying ability. 

         
Fig. 8. Elastic modulus E values versus run order. 

The stress-strain diagrams are presented from Fig. 9 to Fig. 19. These stress-strain graphs are de-

rived from the load-displacement information. The trend in the stress-strain graph is discussed. Acorss 

all experimental runs (Figs. 9–19), the AA7075 thin-plate specimens display a consistently elastic–plas-

tic response which is characterized by an initially steep elastic segment—indicating uniform stiffness—

followed by yielding that typically occurs between 120–145 MPa. After yielding, the curves progress 

into relatively stable plastic regions before fracture. While the elastic modulus and yield strength show 

similarity, significant variability appears in strain-to-failure, highlighting notable differences in ductility 

and toughness across run sequences. In the early sequence (runs 1–5), ductility varies from approxi-

mately 0.06 mm/mm (run 4) to more than 0.10 mm/mm (runs 3 and 5), whereas runs 6–10 exhibit 

comparable strength with fracture strains ranging from 0.05 to 0.07 mm/mm, with run 7 displaying the 

lowest ductility. Runs 11–15 maintain yield strengths around 130–145 MPa, but run 15 stands out for 

its exceptional ductility (~0.13 mm/mm), in stark contrast to runs 13 and 14, which show approximately 

0.05–0.06 mm/mm. In runs 16–20, peak stresses cluster between 150–160 MPa, but fracture strains 

show marked differences, with runs 17 and 18 attaining about 0.10 mm/mm, while runs 19 and 20 fail 

at approximately 0.06 mm/mm, the former exhibiting a sudden drop post-peak which indicates prema-

ture failure. Runs 21–25 present similar elastic properties and peak stresses (~150–170 MPa), yet duc-

tility ranges from 0.085 mm/mm (run 23) to around 0.05 mm/mm (runs 24–25). In runs 26–30, strengths 

vary from 137–170 MPa, with run 28 demonstrating the most notable ductility (~0.12 mm/mm) despite 

lower strength, while runs 29–30 display an intermediate response. Runs 31–35 maintain consistent peak 

stresses (~135–143 MPa), but once again, ductility varies, with values around ~0.10 mm/mm (runs 31, 

35) compared to 0.06 mm/mm (run 33). For runs 36–40, peak stresses range from 135–145 MPa, where 

run 39 combines the highest strength (~145 MPa) with the greatest ductility (~0.12 mm/mm), while run 

37 fails prematurely (~0.05 mm/mm). In runs 41–45, strengths lie within the range of 140–150 MPa, 

with run 45 exhibiting the strongest toughness (~0.11 mm/mm) and run 43 showing the lowest strength 

and ductility. Finally, runs 46–50 show strength ranging from 160–173 MPa, with run 50 achieving the 

highest ductility (~0.11 mm/mm) and run 49 displaying brittle failure close to 0.05 mm/mm; runs  
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51–54 finalize the sequence with yielding around 160 MPa, but ductility ranging from 0.12 mm/mm 

(run 53) to 0.05–0.06 mm/mm (runs 52, 54). Collectively, these patterns illustrate that while the elastic 

modulus and yield strength remain mostly consistent across all runs, the behavior following yielding 

and during fracture varies significantly, suggesting that minor differences in processing conditions or 

sequencing effects can have a substantial impact on ductility, toughness, and failure mechanisms.  

 
Fig. 9. Stress-strain curves for samples in runs 1-5. 

 
Fig. 10. Stress-strain curves for samples in runs 6-10. 

 
Fig. 11. Stress-strain curves for samples in runs 11-15. 
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Fig. 12. Stress-strain curves for samples in runs 16-20. 

 
Fig. 13. Stress-strain curves for samples in runs 21-25. 

 
Fig. 14. Stress-strain curves for samples in runs 26-30. 
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Fig. 15. Stress-strain curves for samples in runs 31-35. 

 
Fig. 16. Stress-strain curves for samples in Runs 36-40. 

 
Fig. 17. Stress-strain curves for samples in runs 41-45. 
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Fig. 18. Stress-strain curves for samples in runs 46-50. 

 
Fig. 19. Stress-strain curves for samples in runs 51-54. 

The statistics of the indicators such as mean, range and standard deviation for tensile strength, yield 

strength, elongation and elastic modulus is showcased in Table 5. The mechanical characteristics 

demonstrate moderate strength paired with constrained ductility, evident from a mean tensile strength 

of 147.9 MPa (ranging from 127.0 to 172.7 MPa, with a standard deviation of 13.44) and a mean yield 

strength of 133.6 MPa (spanning 114.3 to 161.4 MPa, with a standard deviation of 11.55). Ductility 

measures, such as total elongation with an average of 9.0% (ranging from 6.1% to 13.6%, with a standard 

deviation of 1.83) and uniform elongation averaging 4.8% (from 3.7% to 6.3%, with a standard deviation 

of 0.80), indicate limited plastic deformation prior to failure. The Young’s modulus presents an average 

value of 16.4 GPa, but displays a significant range from 9.8 to 32.8 GPa (with a standard deviation of 

4.15), reflecting substantial variability in stiffness among the samples.  

Table 5. Statistics on mechanical properties.  

Mechanical property Mean Range Standard deviation 

Tensile strength σt, MPa 147.9 127.0 – 172.7 13.44 

Yield strength σY, MPa 133.6 114.3 – 161.4 11.55 

Total elongation El, % 9.0 6.1 – 13.6 1.83 

Uniform elongation, Elu, % 4.8 3.7 – 6.3 0.80 

Young modulus E, GPa 16.4 9.8 – 32.8 4.15 
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4. Conclusions 

From the experimental results the following conclusions were drawn: 

1) Both tensile strength (σₜ) and yield strength (σY) displayed similar fluctuation trends throughout 

the series of runs, with σₜ consistently being higher than σY. During the initial runs (1–20), both 

properties were relatively low and stable, followed by a notable increase between runs 23 and 

27, where σₜ reached approximately 170 MPa and σY around 155 MPa and 144 MPa, respec-

tively. A minor decline occurred during the mid-runs (30–40), but another peak was observed 

after run 40, indicating that specific grinding conditions improved surface integrity and strength, 

while others diminished it. 

2) Regarding ductility, total elongation (El) always surpassed uniform elongation (Elu), with El 

exhibiting a wider range of 6–13%, peaking at runs 15, 28, and 50, whereas Elu remained more 

consistent between roughly 4–6%, implying that grinding parameters had a greater effect on 

post-necking deformation compared to uniform plastic flow. 

3) The elastic modulus (E) displayed the greatest variability, spanning from roughly 10 to 33 GPa; 

it remained relatively constant between 12–17 GPa during the early runs, but experienced sharp 

fluctuations in the middle runs, with significant increases around runs 18 and 27 and a drop at 

run 28, before stabilizing between 15–20 GPa and reaching approximately 25 GPa in the later 

runs. 

4) It was confirmed that grinding parameters play a crucial role in the interplay between strength, 

ductility, and stiffness of AA7075 thin plates and thus, there is a need to optimize grinding 

parameters to improve the mechanical consistency by minimizing subsurface damage, reducing 

thermal-mechanical distortions, and ensuring more uniform strength and ductility across run 

orders. 

5) Microstructural analysis should be conducted to further comprehend the impact of surface grind-

ing parameters on mechanical properties of AA7075 thin plates. 
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Appendix 

Table A1. Results on effects of surface grinding parameters on mechanical properties of AA7075 thin plate. 

Runs 
Vs, 

spm 

f, 

mm/min 

d, 

mm 
σt, MPa σY, MPa El, % Elu, % E, GPa 

1, 28 2.0 1.0 0.2 137.7 135.5 126.7 127.5 10.5 13.3 5.5 6.2 15.80 9.84 

2, 29 15.0 1.0 0.2 137.0 134.6 126.6 124.7 7.3 10.3 5.0 5.2 12.50 12.12 

3, 30 50.0 1.0 0.2 140.9 137.0 124.6 122.6 11.9 12.2 6.3 5.4 17.66 18.38 

4, 31 2.0 2.0 0.2 134.1 134.3 123.4 124.5 8.4 9.6 5.5 4.8 12.23 12.33 

5, 32 15.0 2.0 0.2 134.3 136.9 120.3 121.2 10.4 9.8 6.1 5.7 12.65 13.22 

6, 33 50.0 2.0 0.2 127.1 127.0 116.1 114.5 8.5 8.5 4.5 4.3 14.16 13.88 

7, 34 2.0 5.0 0.2 134.6 143.3 121.0 130.7 7.0 8.5 3.9 5.0 12.10 14.06 

8, 35 15.0 5.0 0.2 132.6 137.2 121.1 124.9 8.5 9.2 5.2 5.1 16.22 17.35 

9, 36 50.0 5.0 0.2 128.1 128.3 114.3 115.7 7.1 8.0 3.8 3.8 16.46 16.89 

10, 37 2.0 1.0 0.5 145.3 143.7 134.7 136.7 8.4 6.1 4.7 4.0 11.65 10.73 

11, 38 15.0 1.0 0.5 138.9 137.2 127.8 126.4 8.1 8.0 4.9 3.9 10.59 10.73 

12, 39 50.0 1.0 0.5 145.9 146.9 136.4 134.1 8.9 11.1 4.2 5.3 15.61 15.01 

13, 40 2.0 2.0 0.5 135.0 147.1 125.1 135.2 6.3 8.5 3.9 5.3 12.14 16.52 

14, 41 15.0 2.0 0.5 143.1 146.6 129.6 134.8 6.3 10.6 3.9 5.8 14.58 15.82 

15, 42 50.0 2.0 0.5 152.0 147.4 138.2 134.1 13.6 10.8 5.8 5.8 18.60 16.83 

16, 43 2.0 5.0 0.5 138.6 141.2 127.2 127.7 7.4 10.5 3.8 5.6 16.77 17.54 

17, 44 15.0 5.0 0.5 148.6 150.5 133.8 135.2 9.9 10.9 4.9 5.2 19.54 20.43 
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Table A1. Cont. 

Runs 
Vs, 

spm 

f, 

mm/min 

d, 

mm 
σt, MPa σY, MPa El, % Elu, % E, GPa 

18, 45 50.0 5.0 0.5 150.5 150.2 128.9 132.9 10.6 11.1 5.3 5.0 25.24 21.88 

19, 46 2.0 1.0 1.0 163.7 172.7 141.2 161.4 8.2 9.6 3.8 4.9 14.13 13.77 

20, 47 15.0 1.0 1.0 161.9 164.0 149.8 148.7 7.0 8.9 3.8 5.8 14.96 15.24 

21, 48 50.0 1.0 1.0 165.7 153.4 150.8 140.8 7.9 7.7 3.8 3.9 16.91 15.79 

22, 49 2.0 2.0 1.0 166.0 161.2 147.3 132.3 6.7 6.6 3.7 3.7 19.93 16.17 

23, 50 15.0 2.0 1.0 169.9 162.7 155.1 149.8 8.6 12.0 4.2 6.0 19.92 17.31 

24, 51 50.0 2.0 1.0 162.9 166.1 146.7 151.3 6.7 9.9 3.8 4.9 18.77 19.87 

25, 52 2.0 5.0 1.0 152.7 169.8 139.6 155.8 6.8 8.1 3.8 3.7 15.92 19.36 

26, 53 15.0 5.0 1.0 161.0 169.3 143.5 150.5 8.0 11.5 4.6 5.5 17.16 22.39 

27, 54 50.0 5.0 1.0 169.0 167.6 127.9 140.5 9.4 8.6 4.7 4.4 32.81 25.21 
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Ocena Trendów w Zachowaniu Mechanicznym Cienkich Blach ze Stopu AA7075 

Szlifowanych w Różnych Warunkach 

Streszczenie 

Cienkie blachy ze stopu aluminium AA7075 są szeroko stosowane w zastosowaniach morskich, w szczegól-
ności jako panele poszycia wodolotów, gdzie szlifowanie powierzchni jest niezbędną operacją wykończeniową. 
Wpływ parametrów procesu szlifowania na właściwości mechaniczne materiału w różnych sekwencjach eks-
perymentalnych nie jest w pełni poznany. W niniejszym badaniu przeanalizowano wpływ parametrów szlifo-
wania powierzchni na właściwości mechaniczne cienkich blach ze stopu aluminium AA7075, koncentrując się 
na wytrzymałości na rozciąganie, granicy plastyczności, wydłużeniu i module sprężystości. Próbki szlifowano 
zgodnie z planem eksperymentalnym i badano za pomocą serwohydraulicznej maszyny wytrzymałościowej 
DI-CP/V2. Wytrzymałość na rozciąganie i granica plastyczności wykazywały podobne trendy wahań, przy 
czym wytrzymałość na rozciąganie była wyższa niż granica plastyczności. W seriach 1–20 wartości wytrzy-
małości na rozciąganie były stosunkowo niskie i stabilne, po czym nastąpił gwałtowny wzrost między seriami 
23 i 27, gdzie wytrzymałość na rozciąganie i granica plastyczności osiągnęły odpowiednio około 170 MPa  
i 155 MPa. Nieznaczne zmniejszenie wartości tych parametrów nastąpiło w trakcie przebiegów pośrednich, 
natomiast kolejny wzrost po serii 40. świadczy o poprawie integralności powierzchni w określonych warunkach 
szlifowania. Całkowite wydłużenie wyniosło 6–13%, przewyższając wydłużenie równomierne wynoszące  
4–6%, co wskazuje na silniejszy wpływ szlifowania na odkształcenie po wystąpieniu przewężenia. Moduł sprę-
żystości zmieniał się w zakresie od 10 do 33 GPa, wykazując wahania w trakcie przebiegu i stabilizację wraz 
ze wzrostem ilości serii. 

Słowa kluczowe: ocena, zachowanie mechaniczne, cienka płyta ze stopu AA7075, szlifowanie powierzch-

niowe, kolejność serii 
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