Truong Pai hoc Su pham K§ thuat Tp. Ho6 Chi Minh

B6 moén Vat 1y

Bai 4B: Co nang trong chuyén déng thang

Muc dich: Trong thi nghiém nay chiing ta khao sat su bién thién ctia hai loai hinh co nang, gf)m thé
ning va dong ning trong chuyén dong thang duéi tac dung cta luc khong doi. T d6 ching té rang, khi
ma sat dude giam thiéu, co nang hau nhu dugc bao toan.

I. CO NANG

\\ J 'ET hé chuyen dong gom vat khéi luong M
‘%« va qua nang nhé khéi luong m, nbi véi
AN: nhau qua s¢i day vit qua rong roc nhu
h1nh 2. Khi b6 qua ma sat gitta vat M vdi mat
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Hinh 1: M6 hinh hoa hé chuyén déng

phéng ngang, tong hop luc tac dung l1én vat 1a luc
cang day F, ¢6 gia tri khong ddi trong subt qua
trinh chuyen dong.

Theo dinh luat IT Newton, vat chuyén dong véi
gia toc khéong déi:

Nho d6 vat tang tbc mot cach déu dan theo thoi
gian:
v=at.

Quéng dudng vat di dude c6 thé tinh qua van tbc
trung binh:

ot 1 ¢ 1 2
=0t=—vt=—at".
2 2

Tu day tinh dude cong thuc hién ctia luc F cho téi
thoi diém hién tai:

1
A:F-s:Ma-gatz.

Thé v = at vao, thu dudgc:
1

A= =M%
2

Ta néi rang, luc F da truyén cho vat mét nang
luong chuyén dong, hay dong nang:

1
T= EMUZ.

(4.1)
Luc cing day F thuc chat dudc sinh ra do trong
luc kéo qua ning nhd m xubng dudi. Vi m << M
nén F gan nhu bang véi trong luc tac dung 1én qua
nang:
F=mg.

Qua ning cing di chuyén bang doan duong s ctia
vat M, nhung theo chiéu huéng xudng. Cong cta
luc F ldc nay c6 thé tinh thong qua téc dung cta
trong luc:

A=F-s=mgs.

R6 rang, truong trong luc c6 chtta dung mot dang
nang ludng, hay thé ndng. Nang luong nay chuyen
hod thanh dong nang (7.1) thong qua luc F.Phan

cong thuc hién chinh 1a khoan thé ning da chuyén
hoa thanh déng nang:
%Mv2 =mgs. (4.2)
Ta néi rang, thé ning trong truong da suy giam
mot luong:
Up-U =mgs.

Dit gia tri cho thé nang ban dau Uy = 0, khi d6 thé
ning sau quang dudng s:

U=-mgs.
Lién hé véi (7.2), ta c6 dugde hé thiic bao toan co

nang:

T+U = Mv +mgs =0 =const.

C6 thé hiéu rang, thé ning U giam mot lugng
bao nhiéu, déng nang T sé tang 1én bay nhiéu.
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Cd nang trong chuyén dong thang
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II. NGUYEN LY PHEP DO

Heé khao sat gom mot xe trudt khéi luong M cé
thé truot gan nhu khéng ma sat theo dém khi ndm
ngang va mot qua ning nhé khéi lusng m. Hé dudc
b6 tri nhu hinh 2, trong d6 hai vat ndi véi nhau
bang soi day vat qua rong roc. Ta can quan sat su
bién d6i ctia thé ning va dong ning cta hé trong
subt qué trinh chuyén dong.

Rong roc

Pém khi
Y

Qua ning ¥ho

Cam bién
.‘ quang hoc
= e

Nam cham dién

Hinh 2: B6 tri thi nghiém

Pai ludng duy nhét dude do 14 quang duong s,
ghi lai mot cach lién tuc theo thoi gian nho cac cam
bién quang dién gén bén canh rong roc. Khi nhitng
nan hoa ctia rong roc luét ngang cac cam bién nay,
quang duong quay dudc cua rong roc sé ghi lai vao
may tinh véi do chia nhé nhat bang 1mm.

Thé nang cta hé chi phu thudc vao do cao cia
qua nang m. Chon gbc thé nang Uy = 0 tai vi tri
ban dau, khi chua tha hé cho trugt, lic qua ning
6 do cao 16n nhat. Khi xe trugt di dudc mét doan s,
qua ning ciing di xuéng mét doan nhu thé (hinh 1).
Vay nén thé nang giam xubng con:

U=-mgs. (4.3)

Mubn tinh déng ning, ngoai khbi luong da biét,
ta can tinh thém véan tbc ctia vat. Van toc c6 thé
suy ra viéc lay dao ham ctia quang duong s(¢) theo
thoi gian:

. As As
v=lim — = —.
At—0 At At

Thé vao biéu thic dong ning:

1
T=§(M+m).u2.

Thuec té, khéi luong qua ning kéo nhé hon nhiéu
so v6i xe trudt, nén dong ndng ctia hé cd thé quy vé
doéng ndng cia xe truot:

1
T = ZMv2.

2 (4.4)

III. QUY TRINH THI NGHIEM
Thiét 1ap thi nghiém

B6 tri thiét bi thi nghiém nhu hinh 1, trong d6
day chi néi lién xe trudt véi qua ning dude vat qua
rong roc, dit miéng chan nam cach nam cham dién
khoang 1m. Khéi déng phan mém CASSY Lab 2,
duing chuét dé khai bao cong dau vao cho cam bién
nhu 6 tron mau dé trén hinh 3.

3 cassvs | 4
£ 00
.
e
e
-
0
.
eee
e o
LD 524013
Click on a channel to actvate
Close Show Measuring Parameters Load Example Help

Hinh 3: Khai bao cong vao cho cam bién

Tai khung Settings (hinh 4), khai b4o bién s6
can do 1a Path s4;(As = +1mm). Piéu nay sé gitip
ta thu dudc gia tri quang duong quay dudc cua
rong roc nho cam bién.

Nhép chuét vao Path sp1(As = +1mm) dé xuat
hién khung tuy chon nhu hinh 5. Ta thiét 14p cac
tham so6 sau day:

- Range: pham vi hién thi ctia khung d6 thi, dé
mac dinh 1m.

- Origin: chon Left vi ta chi can nhiing gia tri
duong cia quang dudng.

- Interval: chop khoang thoi gian giita hai lan
doc dit liéu lién tiep la 100 ms.

- Trigger: kich hoat Trigger v6i s4; = 0.000m,
Rising. Diéu nay sé giup phan mém c6 kha nang
tu khéi dong qua trinh ghi dit liéu khi xe bat dau
chay.

<A ETEH
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Settings 7
= CASSYs
- Sensor-CASSY 2

- Input A; (lef)

\: Input A, (Timer 5, 524074)
[J Leve £z,
[ Level £y
|:| Events Mz; (E)
[] Frequency £; (E)
[ Rate Ax; (B)
[ Pericd 7 (E)
Ij Transittime Afy; (E— F)
D Obscuration ngx; (E)
|:| Obscuration 741 (F)
[[] Obscurationtime fz4; (E)
[[] Obscurationtime £ 45 (F)
[ Path 5,5 (E. £is=1cm)
[ Path B,
Ij Linear collision vy (E+F)
Ij Linear collision v (E+F)
[] Linearcollision v;" (E+F)
[[] Linear collision v (E+F)
E] Torsion collision w4 (E+F)
Ij Torsion collision & (E+F)

Ij Torsioncollision @+’ (E+F)
Ij Torsion collision @5’ (E+F)
[ Path 8x; (As=%1mm)

- Input B4 (leff)

Hinh 4: Khai béao bién so can do

- Stop condition: chon diéu kién ding phép do
khi ss1>0.8m

Path sy (As=+1mm)

Range: 1 m

Origin
@ Left O Middie O Right
Help Comect
—+ 04 & 2 -

Recording: | Automatic  ~ | [] Append new meas. senies

Meas. time: l:l s v~ € » MNumber  maxmum
100 ms w| <€ » Prefngger D
Trgger: [s5; | [0.000]m Risng v

e —

Stop condition: ‘E" = OFF

[ Acoustic signal

Interval:

Help

Hinh 5: C4c tham sb can thiét 1ap

Khao sat su thay di cta thé ning va dong
nang

Ta sé tién hanh 4 thi nghiém véi cac truong hop
khéi lugng xe trudt M va khdi luong qua ning m
khéc nhau. 2 trudng hop dau vat c6 khéi lugng M
nhu nhau va l1an ludt dude kéo béi 2 qua nang m
khéc nhau. 2 trusng hop sau vat c6 khéi luosng M
khéc nhau va 1an lugt dude kéo béi cing mot qua
niang m nhu nhau. Can chuén bi 4 bang ghi chép
trinh bay nhu duéi day.

Bang 1: S6 liéu thuc nghiém

Khoi lugng xe trugt: M =...
Khéi ludng qua ning: m = ...
t(s)

s (m)

Bat may théi khi, diéu chinh cuong d6 vita du
sao cho vat c6 thé trugt dé dang. Can chic rang
dém khi phai ndm ngang, sao cho vat khi khong bi
kéo béi sdi chi c6 thé tu diung yén.

MB&i 1an thi nghiém ta thuc hién quy trinh nhu
dudi day.

Bude 1: Vin ntim dién 4p nam cham dién 1én
miic cao nhat (16 V). Kéo xe trudt lai sat nam cham
dé xe dugc co dinh.

Buéc 2: BAm chu6t vao niit — 0 — trén phan
mém CASSY Lab 2 (hinh 5) d& quy 0 cho quing
duong.

Bude 3: Vao Menu Measurement, chon
Start/Stop Measurement dé khéi dong qua trinh
do cho phan mém.

Budce 4: Phép do con chua dugc khéi dong tu
phan ciing nén man hinh sé tam xuét hién dong
"No trigger signal!" (hinh 6). Hay van ntim diéu
khién dién ap cia nam cham dién xudng, nam
cham sé nha ra lam xe bat dau trudt do luc kéo
ti qua nang.

Buéc 5: Dii liéu vé quang dudng theo thoi gian
sé lién tuc dudc ghi lai vé may tinh thanh hai cot ¢
va s nhu hinh 10. Sy thu thap nay sé tu dong dung
lai khi nao thoa diéu kién quing duong s > 0.8m.
Sao chép toan b dit liéu 6 khung bén trai vao file

KRBT e
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Diagram  Window  Help

(7 Mo trigger signal | || £3 @E Q@ one’n Sa7
lsar T | Start/Stop Measurement

Pathis 5,

0 0.5 1
T T T O A I A A |

Spq < 0.000 m

05

Hinh 6: Phan mém & ché d6 cho

Excel, chi thich r6 rang vé khbi luong xe M va
khéi lugng qua ning m. Mit khac, chép tay toan
b6 dit liéu nay vao bang 1 caa bao cao thi nghiém
dé giang vién xac nhan.

IV. XU LY DU LIEU

Viéc ¢6 duge dit liéu vé su phu thude c@a quang
duong s vao thi?i gian t cing dong nghia rang ta da
¢6 dude ham s6 s(¢) dude cho dudi dang bang. Tu
day theo dinh nghia ctia vén toc tic thoi:

ds

t)=—

v(t) ar’
ta chi viéc 1ay dao ham cua s(¢) d€ thu duge ham
van toc v(¢). Trong thi nghiém nay, khoang thoi
gian At gitta hai lan thu thap di liéu bang 0.1s, da

nhé dé tinh dao ham bang phuong phép s6:

As _ siv1—s;

ViR — = ————.
AL tia—t

Hinh duéi miéu ta cach tinh dao ham trong Excel.

Thé niang dudc tinh theo céng thiic (7.3):

U=-mg-s
va thuc hién trén bang tinh nhu hinh 8.
DPong nang dudce tinh theo cong thire (7.4):
1
T= §Mv2
va thuce hién trén bang tinh nhu hinh 9.

Vé d6 thi cia thé ning U(¢) va dong nang T'(t)
theo bién so0 thoi gian ¢ trén cing mét hé truc. Pua
ra két luan vé su thay déi cac loai ning ludng co
hoc trong qua trinh chuyén dong ctia hé vat.

0

A B C D E
1 {

2 M 03 g 9.81
3 \m 0.005

4 {

5 |f 5 v

6 0l 0.001 0

7 | 0.1]  0.002|=(B7-B6)/(A7-A6)

8 | 02  0.004

9 | 03  0.008

10 | 04  0.014

11 | 0.5  0.020

Hinh 7: LAy dao ham quéng dudng dé suy ra van
toc

M | o3 g [
0.005]

=
=
—

ol 0.001] 0
01 0002 001
02 0004 002
03 0008 004
04 0014 006
0.5 0020 006

=-SB$3*$E$2*B6

W00~ kW=
| ~

“

=

-
- O

Hinh 8: Tinh thé ning trén Excel

A B @ D E F

M [ o3 g 9.81
|m 0.005

v U I

0 0001 0] -491E-05[=0.5*SB$2*C6"2
0.1 0002 001 -9.81E-05

02 0004 002 -196E-04

0.3 0008 004 -392E-04

0.014 006 -6.87E-04

W NS W N =
! -
[

o
o

Hinh 9: Tinh dong nang trén Excel

V. CAU HOI KIEM TRA

Pinh nghia cong co hoc.

. Cong cua trong luc trong bai thi nghiém.

3. Trong thi nghiém nay, dai ludng nao can xac
dinh thong qua thuc nghiém?

Van t6c tinh dudc bang cach nao?

Néu céch xac dinh thé niang U va dong ning
T trong bai thi nghiém.

o=

o
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< AFRe <
[43 cass¥ Lab2 — a X
File Measurement Table Diagram  Window  Help
BB HS - (T Measuring time not specified | § E@E! [ X E'a S
tandar 1 x
Standard . rx
tls  spyim Al T ehlmmochstruey 5 :
. = [ Linearcollision v’ (E<F)
[ oo 0.001 [J Tersioncollisen ws (E+F)
01 D002 i | [ Torsioncollision w (E+F)
02 0.004 [ Torsion collision ;" (E+F)
03 0.006 [ Torsion collision ay’ (E+F)
04 0.010 .
05 D13 7] Path s a S [} Path a (s=+1mm)
06 D017 0 o - Input B (lefy
07 0.022 | A LR - Input B (without sensor bex)
08 0028 R [ Relay A; =0
09 0034 [ Veltege source $; =1
10 D040
- Calculator v
11 0047 - | Spq T 0.828 m
12 0.054 Path sy (As=+1mm) =
13 0082 /
14 0072 o5 Range: m
e om .
Left Middle
17 o101 i & © © R
18 112
19 D124 Hep | | Coreat
20 0.136 7
21 0.148 _ 20« | 5 <> 8
22 0.161
23 0.175 Recording: |Autematic | [| Append new meas. senes
24 0189 B ;
o ey Meastime: | |[s ~ €3> Number maimum
26 0218 evat  [10ms v <> Petiggen [0 |
27 023 i
28 0252 & Trgger (0002 m il ¥
23 0o [IMestomiiort [z
21 0304 10 .
12 022 Repes caswement [ Acoustic signal
= i v te ) v

® by LD DIDACTIC GmbH, 2010-2017

Hinh 10: Dit liéu quang dudng lién tuc dudc thu thap vé may tinh

&

Tinh céng thuc hién do luc F khong déi, ting
toc cho vat ti trang thai ding yén dén van
toc v.

RETS oo
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Tau lugn — mot minh hoa ré nét cho su chuyén hoa thé ning - dong nang
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