TRUONG DAIHOC SU PHAM KY THUAT ~ PE THI CUOI KY HQC KY I NAM HQC 2019-2020
THANH PHO HO CHI MINH Mén: SUC BEN VAT LIEU
KHOA CO KHi CHE TAO MAY M3 mo6n hoc: SMME230720

A . A bé s6/Ma dé: Dé thi c¢6 02 trang.
BO MON CO SO THIET KE MAY Thoi gian: 90 phit. (Ngay 07 thang 01 nim 2020)

Sinh vién dwoc sw dung 1 to A4 chép tay.

Cau 1: (1,5 diém) Phan trén va phan dudi cua cang xe duoc 1ip v6i nhau bang chét tai 4 nhu trén Hinh
1. Banh xe chiu tdc dung mot lyc 6 kN tir mat duong; cang xe dang ¢ trang thai can béng tinh. Xac dinh
duong kinh t6i thiéu (1dy tron dén don vi mm) cho chét A theo diéu kién bén tmg sut tiép. Biét chbt 4 c6
tiét dién tron, dic, va duoc 1am bang thép c6 [t] = 100 MPa, bé qua ma sat giira cic bé mit tiép xuc.

Pl 0,1 mm
A Tém cimg — Eee ey ¥

""—-.

Loi tru hop
kim nhom

Ong thép

Hinh 1 Hinh 2

Cau 2: (1,5 diém) Mot tru do gém mot 161 bén trong béng hop kim nhom c6 duong kinh 80 mm dugc boc
xung quanh bang mot éng try bang thép c¢6 duong kinh trong bang 85 mm va c6 bé day bang 5 mm nhu
trén Hinh 2. Pau dudi cua tru duoc ngam ¢ dinh, dau trén cua tru chiu tai P doc theo duong tam cua tru
thong qua tim tuyét doi cimg. Lic chua chiu tai P, ng thép dai 0,4 m va 15i hop kim nhém nhé cao hon
6ng thép mot doan 0,1 mm. Biét mo-dun dan hoi E ciia hop kim nhoém va thép twong tng 1a £, = 101 GPa
va E; =193 GPa, ca hai vat liéu déu dang 1am viéc trong mién dan hoi.

a) Tim luc P dé tAm ctng vira cham ong thép.

b) Tim tng suit trong 16i nhom hop kim néu P = 250 kN.

Ciau 3: (1,5 diém) The 80-mm-diameter shaft shown in Figure 3 is made of 6061-T6 aluminum having
an allowable shear stress of [1] = 80 MPa and G = 26 GPa.

a) Determine the maximum allowable torque 7.

b) Find the corresponding angle of twist of disk A4 relative to disk C.

Figure 3 Figure 4
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Céu 4: (1,5 diém) Determine the shear stress at point B on the web of the cantilevered strut at section a—a

as shown in Figure 4.

Cau 5: (1,5 diém) Dam ABC c6 kich thuéc, chiu luc va chiu lién két nhu trén Hinh 5. Biét d6 clng
chéng udn cua dim EI khong ddi doc theo chiéu dai caa dim. Tim chuyén vi diing ctia mat cét tai A4 theo

EI

12 kN

Hinh 5 Hinh 6

Cau 6: (2,5 diém) Truc dic c6 dudng kinh d chiu tai tir hai banh ring va chiu lién két nhu trén Hinh 6.
Phan lyc lién két do 6 1an tai 4 va B tac dung Ién tryc chi c6 thanh phan luyc theo phuong x va y. Truc

duoc lam bang thép c6 [c] =12 kN/cm?.
a) Ve cac bieu do mo men uon va md men xoan cho truc.

b) Xéc dinh dudng kinh mat cit ngang can thiét cua truc theo thuyét bén 4 (1ay tron dén don vi mm).

Ghi chii: Cdn bé coi thi khéng dwoc gidi thich dé thi.

Chuin dau ra ciia hoc phan (vé kién thirc)

Noi dung Kiém tra

[G1.1] Xéc dinh dugc cac phan luc lién két. Xac dinh dugc cac thanh phz‘in ndi luc trén mat cit

Caul,2,3,4,5,6

[G1.2]: V& va giai thich dugc ¥ nghia cua cac biéu dd noi lyc trong bai toan thanh bang phuong
phap mat cat bién thién va phuong phap vé nhanh.

Cau 3,5,6

[G2.1]: Tinh tng suit tai mot diém trén mat cit ngang cta thanh chiu kéo-nén dung tim, thanh
chiu xodn-chiu cit va thanh chiu udn. V& duoc qui luat phan bd cua cac thanh phén ung sut trén
mit cit ngang. Giai duoc ba bai toan co ban cua sirc bén vt liéu. Ap dung dugc nguyén 1y cong
tac dung trong truong hop chiu luc phtc tap.

Cau 2,3,4,5,6

[G2.2]: Trinh bay dugc cac cach tinh chuyén vi cho bai toan thanh. Tinh dugc chuyén vi theo
phuong trinh tuong thich bién dang. Giai duoc cac bai toan si€u tinh bang phuong phap tuong
thich bién dang. Tinh toan dugc bai toan 6n dinh theo Euler va theo phuong phap thuc hanh.

Cau2,5

[G3.1]: Poc hiéu cic tai lidu strc bén vat lidu bang tiéng Anh.

Cau 3,4

Ngay 30 thang 12 ndm 2019

Théong qua Truéng Bé mon Co sé thiét ké may

TS. Mai Duc Dai
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TRUONG PAIHOC SU PHAM KY THUAT ~ PAP AN PE THI CUOI KY HQC KY I NH 2019-2020

THANH PHO HO CHI MINH Mbén: SUC BEN VAT LIEU
KHOA CO KHI CHE TAO MAY Ma mén hoc: SMME230720
bé so/Ma de: Dap an c6 03 trang

BO MON CO SO THIET KE MAY

Céu héi Noi dung Piém

Caul:| - TYF =0c6-2V=0<V =3kN 1,0

Ung suét tiép trung binh phat sinh trong chét: v | || 14
v vV 382x10° \ y Y

r=—=——=""2"""_N/m?,d tinh bing m.
F d

4

6 kN

Diéu kién bén theo tng suat tiép cho chot 4: < [r]=d >6,2mm 0,5
Chon dudng kinh t6i thiéu d = 7 mm.

Cau 2: |a) Tim lyc P dé tim cirng vira cham ong thép. 0,5
PL
L5

o=

=0,lmm= P=126,9kN

b) Tim wng suit trong 16i nhém hop kim néu P = 250 kN. 0,5
Vi P> 126,9 kN nén ca 151 va vo déu chiu nén P
Phuong trinh can bang cho tdm ctng: [En "

N +N,=P (1)

Phuong trinh twong thich chuyén vi ctia 15i va ctia vo:
N, 1L1 . N 2L2

=0,lmm (2)
EF B

Tu (1) & (2), suyra: N, =2245kNvaN, =255kN 0,5

Ung suat trong 161 nhom: o, = % =44,66 MPa

1

Cau 3: | a) Determine the maximum allowable torque 7. 0,5
- Biéu do6 ndi luc moment xoan M.:

A 1m

(M)

T /T

T yr
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_ M.

max W

p

0’75]; <[r]=T,, =1092kN.m
0,2d

9

e 0,75T
0,2d°

- D0 16n cyc dai cua ing suat tiep: |r

- Diéu kién bén theo tmg suit tiép:

0,5

b) Find the corresponding angle of twist of disk A relative to disk C. 0,5
AB MBC L
¢A/C — (Mz )(LAB) + ( z )( BC) —_ 0’0513 rad (_2’90)
QM (G)J 5c)
CAu 4: | Tim lyc cit Qy tai mit cit a-a 0,5
o
DY F,=00 -4kN-2kN=0<Q, =6kN
Tim ng suit tiép tai B 20 mm 1,0
O -
r,=—————,trong do: 70 mm X
(J)B,) P i
= v 36,25 mm
o S§°=(20%x50)x36,25—10) = 26250mm’, (T
20 mm
o b, =20mm. S0 mm
o J = {éx50x203 +(50x20)x(36,25—10)2}+
1 3 70 2 4
+ Ex20x70 +(20><70)><(20+?—36,25) =1786250 mm",
Thay s6:
3 3
| = (A0 NJ@O20mm) _y 4 \jiom? hay 7., ~ 4,41 MPa
(1786250 mm™ )(20 mm)
CAu 5: | Tim chuyén vi ding ciia mit cit tai 4 theo EL
Biéu do ndi lwc (trang thai m, k): 1,0
12 kN
‘ c|
A g
2m 4m
24
L 129/ ;0
M, ), kN.m
Pk = 1
y C
A €
_&_ B
2m 4m
an 2 4/3
(]_Mx,k)ﬂ m
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Tim chuyén vi:

0,5
A= Zz @, fc
'(ED),
A—L l(2m)(24kNm) im + l(4m)(24kN m) ﬂm
EI'|[2 A3 2 A3
Ao 96 kN.m’ .
El
Cau 6: | a) Vé cac biéu do m6 men uon va mo men xoan cho truc. 1,5
y
80 N.m Y, Y,A 80N.m
i ;
X, X/ 800 N
X
800N 0,2 m 0,3 m 0,2 m
(Mz)7
80 “) go
160
’ / (Mx)>
(M,),
N.m
160
b) Xac dinh dwong kinh mit cit ngang can thiét ciia truc theo thuyét bén 4 (lay | 1,0

tron dén don vi mm).

2 2
o~ J160 +0.75x80° 8003\/5 1789 107 Nim?
0.1d d d

=d,, =25mm

Ghi chii: Néu sinh vién c6 cdach gidi khdc thi vén cho diém téi da cho phin gidi diing.
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