EESERE +SH AN

undamentals of Manufacturing
Technology Problems Set

g X Xt B

HL Rl S 152 AR

S RREE

YL T AV HH i 4t

CHINA MACHINE PRESS



HRSFHE “T=17 ANHEM

Problems Set

i S, Cl
I
(SEDUA )

g EDC EBHEFE GEE KE

o

Mok T % R



AL SIS M, R, B A, WE RN, BRAR
Hb, 04 7T 800 1EA) A, EENAASE SR UIH R HUR S JTH
HUBOI T TR0 . FUARSe BB I HUAON TR 7 S . AL
DR LB A et i BRI, BT T 2 N ay . A1 3Eil
XERR . BAZSH, REPREL. R, ISR, AT ST SR AR
St Z PP SIS WS AT A NSRS RSSO, IR
HSHES, UM AR A O A2 AR i B 2 R L

R AR 2 USRI (92 U 25 19 55 HLBEC 3 £ R 6k A
“HUBRHIE T2 IRERACE I e, ST R Ry (PR
Ml AR SR (SEDOBE XS ) R CHUARHIE T 2A8%%)  (BEDUXE X
HR) BMECEMH], WA R AEBEAAS | Bk A R 28 PR AR OS2 1 i
TR, SRS ET R BRI B AU A A7 5G4
RANGAERB B

BHEM&E (CIP) ##E

ML i 1 2 AR it > 814 = Fundamentals of Manufacturing Technology
Problems Set: & Xt /AT /) o 5 4 2. —db 50, HLAR Tolk S R 1,
2017.9

Tl ESFHE = RER

ISBN 978-7-111-59030-9

[.OML-- 1. OfF- M. OVUEIE T2 - BaEefs- > g3 W
IV. DTH16-44

T E AR AR CIP B (2018) 26 080962 5

U Tl Rt (st e TR 22 %5 IIRELSHAS 100037)
KRR, & M St F ON F B
TR . A5 Hmit. Kk #

SHLENS] . 5K 1

=T BN 55 A RS ] B

2018 4F 7 A4 1 RA 1 YREDKI
184mmx260mm - 10. 75 EI5K - 259 T

FrMEFS . ISBN 978-7-111-59030-9

FEHr: 26.00 0

JUGA, st BlsT, BT, dAH ATk

LR R 55 EESIES
M55 sk . 010-88379833 LT B M. www.cmpbook.com
B 5L . 010-88379649 ML LB 1 weibo.com/cmp1952

HHEMS M . www.cmpedu.com
HE B PAERYS A FEhR 4 4% M. www.golden-book.com



Preface

With the economic globalization and the increase of international communication activities, re-
quirements of society for the talents in foreign language proficiency and international competitive
power are getting higher and higher. To carry out bilingual teaching is an important measure to make
the domestic higher education connect to international education.

Bilingual textbook is the basis of bilingual teaching. Appropriate bilingual textbook is the key to
ensure high teaching quality. Two bilingual textbooks published by China Machine Press,
i. e. Fundamentals of Manufacturing Technology written by Ren Xiaozhong, Ren Naifei and Wang
Hongjun and Machine Manufacturing Technology written by Ren Xiaozhong and Zhou Jinmin, have
provided high quality resources for the bilingual teaching of similar courses, and have got favourable
comment from teachers and students. In order to fulfill the promise in the preface of these two books
and to detect the understanding of the students on the contents of the textbook, combining with the
published bilingual textbooks, we compiled this bilingual problems set written in both English and
Chinese. This bilingual problems set written in both English and Chinese on the “Fundamentals of
Manufacturing Technology” and the “Machine Manufacturing Technology”. The purposes are to pro-
vide excellent teaching resource for the teaching of similar courses, especially for bilingual teaching
and to improve teaching quality.

Taking “focused on ‘learning activities’ , ‘enhancing diathesis’ as the goal” as guiding ideol-
ogy, with an eye to enhancing students’ comprehensive quality, this book integrated the teaching
experiences accumulated by authors and inherited the essence of traditional teaching contents so as to
encourage students to be active and enthusiastic in learning. For the convenience in use, the layout
of this book is consistent with the bilingual textbook Fundamentals of Manufacturing Technology writ-
ten by Ren Xiaozhong, Ren Naifei and Wang Hongjun, providing uniformity of teaching and learning
as well as promoting interactive learning and exercises. This book can also be taken as the supple-
mentary material of the bilingual textbook Machine Manufacturing Technology written by Ren Xi-
aozhong and Zhou Jinmin.

The book consists of seven chapters. Main contents include principles of metal cutting, machine
tools and cutting tools, machining process planning, design principles of machine tool fixture, analy-
sis and control of machining quality, fundamentals of machine assembly technalogy, and brief intro-
duction to advanced manufacturing technology. The exercises in each chapter are divided into six
parts; English-Chinese terms, filling in the blanks, making choice, true or false, short-answer
questions, analysis and calculation. In the appendix, there are evaluation exercises and several test
papers accompanied with answers, which are provided for students to test their understanding of what
they have learned.

The book is written jointly by Prof. Ren Xiaozhong ( Henan University of Science & Technolo-
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gy), Prof. Ren Naifei ( Jiangsu University ) , Xue Jinxue and Yang Jianjun ( Henan University of
Science & Technology ). The specific division of the writing tasks is as follows: Ren Xiaozhong
wrote Chapter 1, Chapter 4, Chapter 6, Chapter 7 and Appendix; Ren Naifei wrote Chapter 2,
Chapter 5; Xue Jinxue wrote Section 3. 1 to Section 3.3 of Chapter 3; Yang Jianjun wrote Section
3.4 to Section 3. 6 of Chapter 3.

Ren Xiaozhong is in charge of overall compiling and editing the entire bilingual textbook.

The book has referenced some textbooks published at home and abroad. Hereon, we express a
most cordially thank to the authors. At the same time, we also announce our sincerely acknowledge-
ment to all who have provided their helps and kindness for the publication of the book.

Due to various limitations, there may be some improper contents or even mistakes in the first e-
dition. We respectfully invite criticisms and corrections from all experts and readers for further im-

provement of the book so that the flaws and errors can be corrected in future versions.

Authors
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Chapter 1

Principles of Metal Cutting
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1.1 English-Chinese Terms &7 iXX$ R

machining AN T

rake angle i ffi

clearance angle J5 ff]

leading cutting edge angle =1k
trailing cutting edge angle fl|{ ffi
cutting edge inclination angle JJ{iffi
primary motion i Zfj

feed motion #4512 5]

build-up edge FJE 4

10. tool life JJ H.F i

11. machining variables ¥JHl F &

e O R S

1.2 Filling in the blanks 1EZ @

1. In machining, the movement of is named as cutting motion. According

to the function, the cutting motion can be divided into and , where

consumes the largest power.
TEM T, ek a8, A, VInlsshl oy
il . Hp SERTIRCREIE S SN

2. The three elements of machining variables mean , and
DI i =R 24 . Gl 0

3. The assumptions for the reference system of static tool angle are and
JIEER L S5 R I RE 252 il o

4. Common used section planes of cutting edge are , , and

, each of them and the reference plane and the cutting plane constitute the corresponding
reference system.
wHROIE 7] 500 A . . il A REIE o IRSE-
TETFITI )~ T AH B 225 2%

5. The angle included between rake face and reference plane in orthogonal plane is called

, and the angle included between the flank and cutting plane is called
TEIEZS AN, BT S5 Z B mpry - J5J)E 'ﬁﬂ]ﬁUEIZﬁZIETJE’HéﬁJ
P o

6. The condition to coincide the orthogonal plane and the normal plane is

AP P A P :
7. After the reference plane is determined, the rake face is determined by and

; the flank is determined by and . The rake face and flank determines
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a cutting edge, therefore, a cutting edge is determined by four angles, 1. e. ,
s and .
SHEL A E 5, A 7D T il PIAN A B0 7€ 5 Jm T T Gl
WIS RER 1. S5 VAR E T — 2 0THIJ1, B L — 45 U0 70 i .
) . VU RE E
8. Two types of reference systems to determine tool angles are and
FHUAHE TT 2 U] f BE PR S 5 bR R R il o
9. Undeformed chip dimensions are , and
L= S e . Al 0
10. The sequence to select machining variables is: the first is to select , then is
, the last is to select .
DI B P I 2 . Seik , Hik , WJE ik 0
11. Common physical phenomena in the metal cutting process are , ,
and .
EJE VTR R LR Y R A . . Al o
12. In the chip form, the chip can be classified as ribbon chip, , and
splintering chip.
MWIEZS E&, VAR L R U | . AR PED] 8 PUFP A
13. The deformation zone Il occurs at , its deformation feature is
55 AL R AR AE , AR AR o
14. Sources of cutting force are mainly from and
DI Rk 22 il P 1
15. With the increase of leading cutting edge angle, the back force F , the feed
force F, .
VR MmN, #FwhF, , SR TTF, o
16. The primary forms of the normal tool wear are , and
JIHIEH B F 2 A . Gl o
17. The main causes of tool wear are , , and oxidizing wear.
JITHBE A R A N N AL
18. The functions of cutting fluids are s s and
Common used types are , and .
DI A A 2 . . il o WHMES .
Gl o
19. The geometrical shapes of cutting tool mean , and the shape of cutting
edge.
TR U AR SR 1 2 . I IRANIOPI2 NS
20. In roughing, the main factor to restrict the feed is ; in finishing, the main factor

to restrict the feed is

REUMTRE, - R 2E 25 g E R R 2 s RN, BRI LS A N R

3
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21. The methods to measure cutting deformation are ,

M VT AL 07 A7 . P

22. When finish turning cast irons, (YG3, YTIO, YG8) ©should be selected; when rough
turning steels, (YTS, YG6. YT30) should be selected.

KRR, NIRRT (YG3, YT10, YG8); HIAE4mF, MiEM (YT5, YG6, YT30),

23. When the feed rate increases, the cutting force (mcreases, decreases) , and the cutting

temperature (increases, decreases).

Mtea g mmy, DIHy (B, ) UIENREE (M, 5 .

24. (Water-based fluids, cutting oils) should be selected in finishing; the high carbon steels
should be treated by (annealing, quenching®) in order to improve machinability.

REIMTIR EE (KIEW, VIEI) 5 ke T T, X i ar B e (R
K, VEK) AR

1.3 Making choice &3

1. In longitudinal turning, the cutting force which does not consume power but has an effect on

the machining accuracy is

A. feed force B. back force

C. major cutting force D. resultant cutting force

NASMRI,, AWFED R0 TR DI o T

A BT B. #aJ) C. EVIHI) . BYIEIH

2. As for the influence of machining variables on cutting temperature, the mﬂuencmg degree

from large to small is

A v—a,—f - B. v, —f—a, C. f—a,—v, D. a,—f—uv,
DI X OT L s i R B ph KB/
A v—a,—f B. v, —f—a, C. f—a,—v, D. a,—f—u,

3. One of the functions of the cutting edge inclination angle is to control the chip flowing direc-
tion. If the inclination angle is negative, the chip flows to
A. machined surface B. surface to be machined

C. along the normal direction to the cutting edgeD. uncertain

TR Z — AR OTE R, A& 70 o i, WYIER

A BT B. fpfn A&

C. WUIHI Ty kL Iy n] D. AHiE

4. The carbides often used to cut brittle materials belong to

A. YT type (P) B. YG type (K) C. YW type (M) D. diamond

O WFES A I —SET, J5R,
O EXAFEIFEA “hardening” , RBFH—FFH “quenching” ,
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WHTUIEIME M R RS m T
A YT 28 (P 2K) B. YGZ (KZ) C. YW (M%) D. &NlA

5. The element which has the largest effect on cutting force is

A. cutting thickness B. cutting depth C. feed D. cutting speed
XHIHI s RN R

A. DIHJRBEE B. VIR C. #tontE D. UJH|#E

6. In surface grinding, the grade and structure of grinding wheel should be .

A. soft and dense B. soft and open C. hard and dense D. hard and open
TEEEHIEE, AR RSN 2

A B B B. K. Bt C. B, B% D. fifi | B

7. The number of primary motion may be

A. only one B. two C. three D. four
Tz REE

A HAE1AD B. 24~ C. 34 D. 44~

8. The carbides used to cut both steels and cast irons belong to

A. YT type (P) B. YG type (K) C. YW type (M) D. diamond
BET LU T OT I 89kt nl LARIRVIHISe sk A BE B S Jm T

A YT 2 (P2) B YGZ (K) C. YW (M%) D. &Nif1

9. The element which has the largest effect on cutting temperature is

A. cutting thickness B. cutting depth C. feed D. cutting speed
XHOIHNR B R R NS

A. DIHJRREE B. VIR C. #tont D. UJH|#E
10. In finish grinding, the grade and structure of grinding wheel should be .

A. soft and dense B. soft and open C. hard and dense D. hard and open
TEABIERY , AVRCHOBERE RIS % )e

A BB B. B, B C. i, B% D. ff | g
11. Of the three components of cutting force, ~ consumes the largest power.

A. feed force F B. radial cutting force F\C. main cutting force ¥, D. uncertain
TEAHI B = YIH 5 Ji THAER R AR,

A HESBBUNF, B. 2w IHI F, C. EVIHIAF, D. AHfiE

12. In turning, the surface, which is on the cutting tool, facing to the machined surface is

A. rake face B. flank C. minor flank D. reference plane
DI TR B S TR N TR AR AR AR 2T
A. HiTE B. FJ5 T C. 51T D. FEif

13. The angle included between the major cutting edge and reference plane in cutting plane
1s

Ay, B. «a, C. k, D. A
FEDTHIF- T rh e i) E VI ] S Z B Mg

S
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A. Hiff y, B. J5ffi a, C. W «, D. JIMBf A
14. YT type carbides are mainly used to cut

A. steels B. cast irons C. ceramics D. diamonds
YT KM Aa T R FZEHTmL_

A W B. $5k C. WE& D. ENIf

15. The plane which passes through a designated point on the cutting edge and is perpendicular

to the direction of primary motion is called

A. cutting edge plane B. feed plane C. reference plane D. orthogonal plane

WA VI I i, BT Eizgh ARy

A. UIHIF B. k41 C. %L D.

16. The angle included between the rake face and reference plane in orthogonal plane is

A. rake angle B. clearance angle

C. cutting edge angle D. cutting edge inclination angle

TEIEAS T N BE R A SIS S AT TR Ay

A. HifA B. J5ff C. Tt D. 7)fsifh

17. Cutting edge inclination angle is the angle included between major cutting edge and

A. cutting edge plane B. reference plane

C. major motion direction D. feed direction

TR TFVIN IS Z IR A,

A. UIHIF B. AL C. FizzhJrm D. 457710

18. In turning, the working rake angle of the lathe cutter _ the designated rake angle of the
lathe cutter.

A. is larger than B. equals

C. is smaller than D. is at times larger or smaller than

BTNy, TR TARRTA G TIRRTERTA

A. KT B. &F C. /NF D. ABLKRT, A
/N T

19. When using the carbides cutter for finish cutting the workpiece made of carbon steel, the

cutting tool material should be

A.YT30 B. YTS C. YG3 D. YG8
FHBE & 4 T B B s AW T AFREA TR I Ty, e JTHAPRIOR S
A.YT30 B. YTS C. YG3 D. YG8

1.4 True or false ¥I#TE

1. The phenomena such as BUE, wear on the rake face etc. occurred in cutting are caused by
the deformation produced in the deformation zone II. ( )
DI IR RUE R . m DT I AR IR, AR A S X ARSI B i s . ( )

2. The deformation produced in the deformation zone Il is the leading cause of machined sur-



Chapter 1 Principles of Metal Cutting = /& t2 %) 532
N

face hardening and residual stress. ( )
I A2 TE DX Y AR T 2 1 2 3R A A R A 17 0 Y 22N ( )

3. Under the condition of forming cracked chip, the splintering chip may be occurred by de-
creasing the rake angle and cutting speed, and increasing the cutting thickness. ( )

TR R 2B 2T, /NIRRT, FRIRUTHERE , InUIHIR R, winl aEfs
FIHRIELIE . ( )

4. Under the condition of forming cracked chip, the ribbon chip may be occurred by increasing
the rake angle and cutting speed, and decreasing the cutting thickness. ( )

TR AR 2B 2T, ORI BATA, SR DI, B/ NDHIREE , winlfg
FHPREIE . ( )

5. Major cutting force F_ is the main basis for calculating the machine tool power and designing
the fixture and cutting tool. ( )

FUIE ) F, SRt EHURDIR it e B JT AR 2R E , ( )

6. Feed force F, is the important basis for designing and checking the strength of machine tool’
s feed mechanism. ( )

BEEEYTS) F B IR LR 23 ARG 9 B ) B AR, ( )

7. Cutting power is the power consumed mainly by primary motion and major cutting force.
( )

VI3 202 Tz sh A EOJH) ) IrEFERY 3, ( )

8. There are many factors influencing on the cutting force. Tool material, tool wear and cutting
fluid are the uppermost factors. ( )

SEPIH R RIR S, Horp e B2 ITEAPR . TTRER, YIHIR . ( )

9. The magnitude of cutting temperature depends on not only the amount of heat generated in
the heat source, but also the heat dissipation condition. ( )

DR ) e (A A e T AR X A e i 22 /0 T L R T A A PR P B 3R
( )

10. In finish machining, the BUE is beneficial for the cutting process. ( )
TERG I, BUBRAT IS AR AR ( )

11. In machining variables, the feed has the least effect on the tool life. ( )
VIHI & b i 25 s ] B A 2 e . ( )

12. There is only one feed motion in machining process. ( )

VIR T, #gissh HeEf —1. ( )

13. Other parameters are constant, if the cutting edge angle decreases, the cutting layer thick-
ness increases. ( )

HAGSHOZ , Fmfml, VT2, ( )

14. Other parameters are constant, if the cutting depth increases, the cutting width increases.
( )

HABSEOAE, YIRS, VIHZE SEREER . ( )

15. The angle included between the leading cutting edge and feed direction is called leading

7
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cutting edge angle. ( )

VTN J1 45 k453 3y 75 16) (6] 68 9 1 o8 A A ko ( )

16. In cylindrical turning, if the tool nose is higher than the center of workpiece, the practical
rake angle increases. ( )

FHISMARE, FIIRE T TG, WSERRATAE R, ()

17. When cutting cast irons and other brittle materials, the K series ( YG type) carbides
should be selected. ( )

DIHIBG PR MR RN, W EHE K 28 (YG 28) RETE4E., ( )

18. In rough machining, the carbides with lower cobalt content should be selected. ( )

RUITEE, W& e B R iS5 a. ()

19. Of the three cutting variables, the feed has the largest influence on the surface roughness.

( )

VIHI i =8k, R4 i R moHLRS BE s e K. ( )

20. The cutters made of diamond can be used to cut ferrous metals like iron and steels.
( )

FHA WA 3 0 ] BT DIOTHHR NS 2 R R R/, ( )

21. Of the three cutting variables, the cutting depth has the largest influence on the tool life.
( )

VI & =2k, DIHNR B T) R A arsg i R, ( )

22. The cutters made of high speed steel can be used to cut steel at higher speed than that of

carbide cutters. ( )
e R ) 5L A T R T DA L B 4 T IR ( )
23. “=" vy, should be selected in finish turning. ( )
TERG AR PE AT A ( )
24. The larger the tool life, the higher the cutting speed the cutter permits. ( )

TIR Tz, HAVFIUTEE RS ( )
1.5 Short-answer questions & &%

1. How to distinguish primary motion from feed motion?

gy X5 F iz sh A 4512 5 7

2. What are the reference planes in the orthogonal plane reference system?

LN S T e S A e T

3. What properties should the cutting tool materials have?



