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Step-by-step solution

Step10of5

For quenched steel, calculate the term f[%] for single edge notch bend specimen.
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Substitute 128 mm for s, 32 mm for W, and 13.7 mm for a.
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Step2o0of5

From the graph of load versus displacement curve, draw the linear slope line along the curve of

gquenched and normalized steel. Draw the secant line at the slope of 5% less than linear slope of

line OA. Mark the intersection point on curve as P in the quenched and normalized steel curve.

Sketch the graph of load versus displacement of two samples of steel as in Figure (1).

Load (kN)

0.45% C Steel
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64.1°
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D 2 3 4

Displacement (mm)

Step 3 of5

Calculate the fracture toughness of the metal sample.
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Here, crack length is a, thickness is B, width is W, and applied load is P.

From the Figure (1), select the load value corresponding to the point 1 and 2 at 0.45% C steel as
24 kN and 29 kN.

Substitute 8.579 for f(%} , 32 mm for W, 16 mm for Band 24 kN for P.
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Express the thickness of the steel sample.
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Step4of5

Here, fracture toughness is K, , and yield stress is a,.

Substitute 71.94x10° Pa-m for K,.,and 1050 MN/m® for o, .
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From the above obtained results for quenched steel, the condition g = grg[&] is satisfied.

o

Hence, the facture toughness for quenched steel is valid for the test.

Use spreadsheet and repeat the above procedure to calculate the fracture toughness and

thickness of steel sample for the quenched steel and normalized steel as in Table (1).
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Steel S R AT N (EJ pn | R o MPa | °
mm |mm |mm |mm W MPa - m ' mm
Quenched | 16 128 |32 13.7 |[8.579 24000 [ 71.945 1050 11.7
16 128 |32 1.6 |7.16 24000 | 60.04 1050 8.17
16 128 |32 9.6 6.084 24000 | 51.02 1050 5.9
Normal 16 128 |32 9.3 5.94 29000 | 60.19 620 23.5
16 128 |32 8.9 5.754 29000 | 58.3 620 22.1
16 128 |32 94 5.988 29000 | 60.67 620 23.9
Comment
Step50f5

From the Table (1) results, the fracture toughness for quenched steel is valid for the test by

satisfying the condition g = 2,5[

o

ﬂ} . However, it does not satisfy the condition in fracture

toughness for normalized steel and hence, it is not valid for the test.

From the results of Table (1), the fracture toughness of quenched steel is higher.

Since, the plane strain condition does not meet due to fracture toughness, which depends on the

crack size. Hence, the quenched steel are still in plane stress region.

Generally, the fracture toughness of normalized steel is higher than the quenched steel. Hence,

the obtained result does not match the expectation.
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Was this solution helpful?
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Recommended solutions for you in Chapter 9

Chapter 9, Solution 17E

Calculate the term for
compact specimen of test

< 1. Here, width

is W.

()

Substitute 76.34 mm for
W, and 24.60 mm for a.

See solution
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Chapter 9, Solution 9E a
W

Calculate the term for
compact specimen. Here,
width is W. Substitute 50
mm for W, and 20 mm for
a.

See solution
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