
Recommended solutions for you in Chapter 9

My Textbook Solutions

Mechanical
Behavior of...
2nd Edition

Engineering
Mechanics
8th Edition

Stresses in
Beams...
3rd Edition

View all solutions

home / study / engineering / mechanical engineering / mechanics of materials / mechanics of materials solutions manuals / mechanical behavior of materials / 2nd edition / chapter 9 / problem 7e

Mechanical Behavior of Materials (2nd Edition) 

Was this solution helpful?

Step-by-step solution

For quenched steel, calculate the term  for single edge notch bend specimen.

Here,

outer span is s.

Substitute  for s, 32 mm for W, and 13.7 mm for a.

Comment

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

Comments (1)

Calculate the fracture toughness of the metal sample.

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 
 and .

Substitute 8.579 for , 32 mm for W, 16 mm for B and  for P.

Comment

Express the thickness of the steel sample.

Here, fracture toughness is , and yield stress is .

Substitute  for , and  for .

From the above obtained results for quenched steel, the condition is satisfied.

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).

Steel
B,
mm

s,
mm

W,
mm

a,
mm

P, N
 B,

mm

Quenched 16 128 32 13.7 8.579 24000 71.945 1050 11.7

16 128 32 11.6 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 9.4 5.988 29000 60.67 620 23.9

Comment

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

satisfying the condition . 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.

Comment
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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

Chapter 9, Solution 9E

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

See solution

Post a question
Answers from our experts for your tough
homework questions

Enter question

Continue to post
20 questions remaining

Mechanical
Behavior...

Stresses
in

Beams

Chegg tutors who can help
right now

Sanjay
Indian Institute of … 293

Sudhanshu
Krishna Institute of … 273

Annie
University of Birmi… 931

Find me a tutor

ABOUT CHEGG

Become a Tutor
Chegg For Good
College Marketing
Corporate Development
Investor Relations
Jobs
Join Our Affiliate Program
Media Center
Site Map

LEGAL

Advertising Choices
Cookie Notice
General Policies
Intellectual Property Rights
International Privacy Policy
Terms of Use
Chegg Tutors Terms of Service
US Privacy Policy
Your CA Privacy Rights

Cheap Textbooks
Chegg Coupon
Chegg Play
Chegg Study Help
College Textbooks
eTextbooks
Chegg Math Solver
Mobile Apps

Online Tutoring
Sell Textbooks
Solutions Manual
Study 101
Test Prep
Textbook Rental
Used Textbooks
Digital Access Codes

CHEGG PRODUCTS AND SERVICES CHEGG NETWORK

CareerMatch
Easybib
Internships.com
Studyblue

CUSTOMER SERVICE

Customer Service
Give Us Feedback
Help with Chegg Tutors
Help with eTextbooks
Help to use EasyBib Plus
Manage Chegg Study
Subscription
Return Your Books
Textbook Return Policy

  

© 2003-2018 Chegg Inc. All rights reserved.

Bookmark Show all steps:Chapter 9, Problem 7E ON

  TEXTBOOK SOLUTIONS EXPERT Q&A PRACTICE NEW!
Search 

https://www.chegg.com/homework-help/mechanical-behavior-of-materials-2nd-edition-solutions-9780521866750
https://www.chegg.com/homework-help/engineering-mechanics-8th-edition-solutions-9781118885840
https://www.chegg.com/homework-help/stresses-in-beams-plates-and-shells-third-edition-3rd-edition-solutions-9781439802700
https://www.chegg.com/study/tbs
https://www.chegg.com/
https://www.chegg.com/study
https://www.chegg.com/homework-help/engineering
https://www.chegg.com/homework-help/engineering-mechanical-engineering-s5
https://www.chegg.com/homework-help/mechanical-engineering-mechanics-of-materials-s157
https://www.chegg.com/homework-help/mechanics-of-materials-solutions-manual-sm2-157
https://www.chegg.com/homework-help/mechanical-behavior-of-materials-solutions-manual-sm3-530439
https://www.chegg.com/homework-help/mechanical-behavior-of-materials-2nd-edition-solutions-9780521866750
https://www.chegg.com/homework-help/mechanical-behavior-of-materials-2nd-edition-chapter-9-solutions-9780521866750
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
https://www.chegg.com/homework-help/calculate-term-compact-specimen-test-1-here-width-w-substi-chapter-9-problem-17e-solution-9780521866750-exc
https://www.chegg.com/homework-help/calculate-term-compact-specimen-here-width-w-substitute-50-chapter-9-problem-9e-solution-9780521866750-exc
https://www.chegg.com/tutors/become-a-tutor/
https://www.chegg.com/play/student-life/chegg-for-good/
http://collegemarketing.chegg.com/
http://corpdev.chegg.com/
http://investor.chegg.com/
https://jobs.chegg.com/
http://www.chegg.com/affiliate-program/
https://www.chegg.com/press/
https://www.chegg.com/sitemap/
http://preferences-mgr.truste.com/?pid=chegg01&aid=chegg_pub02&type=cheggdirect
https://www.chegg.com/cookienotice/
https://www.chegg.com/generalpolicies/
https://www.chegg.com/copyright/
https://www.chegg.com/internationalprivacypolicy/
https://www.chegg.com/termsofuse/
https://www.chegg.com/tutoringterms/
https://www.chegg.com/privacypolicy/
https://www.chegg.com/privacypolicy/#california
https://www.chegg.com/cheap-textbooks/
https://www.chegg.com/chegg-coupon/
https://www.chegg.com/play/
https://www.chegg.com/study/
https://www.chegg.com/college-textbooks/
https://www.chegg.com/etextbooks/
https://www.chegg.com/math-solver/
https://www.chegg.com/mobile/
https://www.chegg.com/tutors/
https://www.chegg.com/sell-textbooks/
https://www.chegg.com/homework-help/solutions-manual/
https://www.chegg.com/study-101/
https://www.chegg.com/test-prep/
https://www.chegg.com/textbooks/
https://www.chegg.com/used-textbooks/
https://www.chegg.com/access-codes/
https://www.careermatch.com/
http://www.easybib.com/
https://www.internships.com/
https://www.studyblue.com/
https://www.chegg.com/contactus/
mailto:danlr@chegg.com
https://www.chegg.com/contactus/#/path/Chegg-Tutors/I-m-a-Student-Parent/
https://www.chegg.com/contactus/#/path/eTextbooks/
https://www.chegg.com/contactus/#/path/Writing/How-to-Use-Writing/
https://www.chegg.com/contactus/#/path/Chegg-Study/Managing-My-Membership/
https://www.chegg.com/my/account/returnbooks/
https://www.chegg.com/contactus/#/path/Textbooks/Returns/
http://www.paypal.com/
http://www.bbb.org/sanjose/business-reviews/books-textbooks-new-and-used/cheggcom-in-santa-clara-ca-238456
https://www.chegg.com/study
https://www.chegg.com/study/tbs
https://www.chegg.com/study/qa
https://www.chegg.com/study/practice

