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MACHINE DESIGN

ffirsry t'l Ql
Time rllowed ! l% Hoursl

qh, fil ffiqlertt*{RAffi t
Note : Answet anY TWO questions

o, eA* efi+€fi iti$l fraarqo aq6afiffi t

Solve all parts ofa queslion conseculively logelher'

(iD e+? efl+'l4llr deftr, Affi t
Slarl each question onfresh Wge.

0v iilrtu3i l3R{ sH & fufu t 3ild 3441E fr 4t4 t t
Only English version is valid ih case of difercrce in both the languages'

l. (D sift\rqxift(({{fl-ffidscsrri I

ExDlain faticue and endurance limit.
(ii, ffi ffiG-gttry,*"tomteoAm r gwr loio *r am f*a-fta

qccic{ ffft {dli i
Define wo*ing stress and factor of safety What are the factors on which the

selection of factor of safety dep€nds ?

(iii) \rs c{ffc d fgir{c ili ecq ilr lfr'cr 3IE{rE qr0 t t
Whai is general Procedue to design a machine ? (l l+12+12)

tlf,fufin3is:70
lMuimum Mrrl6 : 70
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①甲協常磐毬蹴襦金奇鋼金ミ
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事薇 囀 60 MPa゛ 円 訂 ギ hn囀 40 NIPa
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pernissiblc tcnsllc stcSS iS 60 MPal
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3. (i) scn qns{ +e o1fu* sQa sqqr$ r

Explaln thc bon oruniforrn strcngth輌th diagram

lll)OЧ [Ч 前 係`な き取loN/nlm2葡 qlЧ oq o■ mミ 10マ甫
'哺

う16

薇 中N、9,ЧЮ:さ lマ田、H綸前 資`蒻れ
'゛

ほ 爺 ヽ口爺爺命q」 H[

・
qlミ 1廠 莉 羽 甫 Ч N 41111 nlmi lゴ虚 爾 aゃK調 青冷 ヽ 我 ずに 派洒

うや GJ[q晰滴 。 looMPat lマ薇 ｀ ヽ ≧ ヽ 齢 K=050前 ｀ Ⅲ )

Thc cyhndcr head oF a stcam cngtnc ls sublectcd to a stcam prcssure of 1 0

N/-2 1t t hcld ln poS6onけ means Of16 boLs A"n coppcr gaskctヽ uscd
to mよe the joint lcak pЮ o,Thc cfFcc“ vc dialnctcr oF thc cyhndcrヽ 400 nlm
Find thc si2C Of thc bOlts iF a1lowable tcnsile strcss in thc bolts matcrlal is llXl

MPa Take K=05(SpHngi¨ss COcfflcicnt)forthe mn copper gasket (11+24)

4 ● Jぃo鑓奇312-■ 哺m→ J講-1
Explain thc dcsign procedurc ora knucklcjoint¨ th sketch             135)

5 o 憮 奇'司

…

令輸m-1

Kll)35 mm鮒嘲奇さ則:、 ぃ[“ 釧蒻 輛 8“.甲Ш象金`面 さ|●お → 61尚
含 130 rrlm薇 ∝ NR恭

「
■呵さ l則 :、 甲 N400 RPM R 780 Nm興 赫

諭・ miミ 1,日 薇 ―

(al薇 司 鮒 [u

(b)輛 令薇
うマ¬でオヽRtt ζQ岡 轟濃同 =55N′mm2。Ч[.:ヽ g:、、■3Hい ｀Rtt ζ爺田
鍋 ‐10N/mm21
Two 35 mm shans arc connectcd by a castiЮ n nange coupling The nanges arc
fltcd wlth 6 boits on 130 mm bolt circlc■

“

shaft tansmits a torquc of 780 Nm
at 400 RPM Calculatc:

(a) Diarnctcr orb01ts

(b) ■ iCkness Of nanges

SaFc strcss For boll material=55N/mm2 sarc stress for ustiron∞upling‐ 10
N/mm2

(11+24)

6 -・ na n tt d鋭くさぃ ヽ̈ 即:て 論¬uH[Чに1ミ l報 [、 RT,罰腎i
魚 面 倒 、 20mミ ● 蒻 π 諭 嗜 希 doこ 象 輛 漏 u ttsれ■H節 H則 :50 kN櫛
2Ю kNさ 1市 m赫 き1●5M●さ450 nlmで R諭漏 ざミ1

鍮 刺 Ⅲ 赫 命 輛 40MPattsw司 弧 謳 詢 l

A line shan is divcn by a motOr placcd vcrically below it The pullcy on thc shan is

of2 0 m dia neteram the bcltten● ons on the tiま t●de and dack Jde are 5 0 kN and
2 0 kN rcspectivcly Both thcsc tensions arc vcrtical The punw ovehngS from thc

shan, by 450 mm from onc beanng Find thc diametcr Of the shaft, assuming
maximun a‖ owablc shear strcss oF40 MPa                      (35)
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