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import pandas as pd
import matplotlib.pyplot as plt

+ data = pd.read_csv('tension_test_data.csv')



plt.figure(figsize=(10, 6))

plt.plot(data['Strain'], data['Stress'], label='Stress-Strain Curve')
plt.title('Tension Test Results')

plt.xlabel('Strain"')

plt.ylabel('Stress (MPa)')

plt.legend()

plt.grid(True)
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' import numpy as np

L AT A
stress = np.array([0, 50, 100, 150, 200, 250, 300, 350, 400]) # A J#(#7, #/{/: MPa
| strain = np.array([0, 0.001, 0.002, 0.003, 0.004, 0.005, 0.006, 0.007, 0.008) # /747
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ultimate_tensile_strength = 350 # MPa
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L print(FUP LR 98 s {ultimate_tensile_strength} MPa”)
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R (Strain) K7 77 (Stress)
0.00 0.00
0.01 10.00
0.02 20.00
0.03 30.00
0.04 40.00
0.05 50.00
0.06 60.00
0.07 70.00
0.08 80.00
0.09 90.00
0.10 100.00
0.11 110.00
0.12 120.00
0.13 130.00
0.14 140.00
0.15 150.00
0.16 160.00
0.17 170.00
0.18 180.00
0.19 190.00
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' import matplotlib.pyplot as plt
' import numpy as np

L B

strain = np.array([0.00, 0.01, 0.02, 0.03, 0.04, 0.05, 0.06, 0.07, 0.08, 0.09, 0.10,

: 0.11,0.12, 0.13,0.14, 0.15, 0.16,0.17, 0.18, 0.19, 0.20])

stress = np.array([0.00, 10.00, 20.00, 30.00, 40.00, 50.00, 60.00, 70.00, 80.00, 90.00, 100.00,
' 110.00, 120.00, 130.00, 140.00, 150.00, 160.00, 170.00, 180.00, 190.00, 200.00])

L # L - A 2

plt.figure(figsize=(10, 6))

plt.plot(strain, stress, label='Stress-Strain Curve')
plt.xlabel('Strain"')

plt.ylabel('Stress (MPa)')

plt.title('Stress-Strain Curve of a Material')



plt.legend()
plt.grid(True)
plt.show()

» elastic_region_strain = strain[1:3]
© elastic_region_stress = stress[1:3]

i elastic_modulus = (elastic_region_stress[1] - elastic_region_stress[0]) / (elastic_region_strain[1] - !
! elastic_region__ strain[O]) '
print(f" #7445 & : {elastic_modulus} MPa")

kﬁikﬁ@ BATAALRE 45 W F B AT AL B9 R Ay - el 4% %ﬁ
FHEM AR EEEE, SN TERBIANEETAHAZEREE,

SERMREANTE L, AMRBFORTERTBANTE, E£FK
TRE% ER N R RAT R GE, A MR BT R A R T By 2 A

43BEVTH: RINER - SHAHEEE S
4.1 ERAERENR G

4.1.1 1 H{eitiS

nHERREFEMRBREM BN ERE . ARRTY, MAERREE
ERBNNF, REXHHMUEAEEFRHR., BRXTCFTIEERFKE
WX F, ATURBINA-MEHE, ATitEEH R #EEES, BREE.
nsE EAB KR ERBSHK

4.1.1.1 LIS

1. HREE: REFEER, &R ERTAERIER,

2.k FEx R BEREFAMEFERRIN E T RAE S, ARE
i 4

3. e DUE S E G AT A, ﬁ%ﬁﬁ@%%%

4. BEAN: RBICKHEE, 2N A-RTHE, PR E
bl

4.1.1.2 F=BIEEI

B EATEA Python FATHIEAE, UTE—HEHRE, AT AufF
REHEFITERUEES:



' import numpy as np

CHONPIEHE: ) (ND I FE (mm)
' force = np.array([0, 100, 200, 300, 400, 500])
' displacement = np.array([0, 0.01, 0.02, 0.03, 0.04, 0.05])

L AR KE (mmD) FIBGETR (mma2)
original_length = 100
original_area = 10

Lt PN (NfmmA2) FIAE (Efa4)
stress = force / original_area
strain = displacement / original_length

| o (ST I ] S
' slope, intercept = np.polyfit(strain, stress, 1)
: elastic_modulus = slope * 1e6 # 77/ %/ MPa

© print(f" #1445 {elastic_modulus:.2f} MPa")
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max_force = 5000

original_height = 50

original_area = 100

# 1 EIEGT S (N/mmA2)
compression_strength = max_force / original_area
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max_force = 1000

sample_thickness = 10

sample_width = 20

span = 100

# I EOZ E (N/mmA2)
' bending_strength = (max_force * span) / (0.04 * sample_thickness * sample_width**2)

{ print(f" 57175 58/% : {bending_strength:.2f} N/mm~2")
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torque = 10

twist_angle = 0.01

sample_length = 100



diameter = 10

shear_modulus = (torque * sample_length) / (twist_angle * np.pi * diameter**4 / 32)

| print(f" 2 U] 15 {shear_modulus:.2f} N/mmA2")
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» import numpy as np
' import matplotlib.pyplot as plt

N Lt
! stress_levels = np.array([100, 150, 200, 250, 300]) # /v 7/ K-F*
' cycles_to_failure = np.array([1000000, 500000, 200000, 50000, 10000]) # 78+ A 40 E #1h

é#,%%#VS—N 125

plt.loglog(stress_levels, cycles_to_failure, marker='o0")
| plt.xlabel('5 /1 7KF (MPa)')

| plt.ylabel( TEH U B RLIR")

| plt.title(' B RHI S-N H1ZZ)
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