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NOI QUY

Trudc khi vao phong thi ngéin , sinh vién phi tuan thi nhitng quydinh sauday:

1) Phai chuan bj baiday du (doc ky cac bai phi lam, hieu ré i dung, chl y cac
budc tien hanh thi ngléim). Sinh vién & khongdugc lam thi nghim neu khong
chuan bi bai.

2) Trong khi lam thi ngtéim phai nghiém tlc, khong hat tléa, khéng ndi chugn
hoac di lai 1on xon lamanh hréng dén nhitng ngroi xung quanh.

3) Khdngduoc tir y thayddi cac ding ax do, sraddi machdién.... réu khéngduoc
phép @a giao vién hrong din. Sau khi lam xong thi nghm phai ban giaoday
du cac ding ax d& mron va phii chiu trach nhdm bdi thuong cac dng ai bi hu
hong vi ly do chi quan.

4) Pi lam thi nghém ddang gb, nhitng sinh vién iing khéng c6 ly do chintiang €
khongduoc lam thi nghim bu ding nhr nhirng sinh viérda lam thi nghim day
da nhung khéng Bp bao cao thisskhdéngduoc dr thi két thac ke phan thi
nghiem.

5) Nop bao cao thi ngéim ding han. Mbi sinh vién plai tu [am bao caowa minh,

béo céo phi duoc viét bang tay trén diy A4 roi dong thanhap va rop cho gido
vién hréng din. B4o cdo thi nghim aia mdi bai ghm co 2 plan:

- Phan 1: Tém &t noi dung bai thi ngtéim va phrong phapdo.

- Phan 2:Bién  li¢u dado duoc vao lang 9 liéu va dra vao phn heong din
¢ gido trinhde tinh raden ket qua cwi cung. Caaio thi (neu c6) phai dugc
vé chinh xac, tu§t doi khdng céu tha. Chu y khi vét ket qua caa caadai luong
do duoc (truc tiep haic gian tép) déu phai cd don vi kem theo (dungéddon
vi Sl).

Piém thi két thic e phan thi nghém < dva tréndanh gia éng hop cia cac phn:
chuan hi bai, thaido hoc tp, bai bao cédo thi ngh va bai kém tra.
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LY THUY ET SAI SO

l. VAI TRO C UA THIi NGHI EM VAT LY

Vit ly la mot mén khoa hc thuc nghém, viéc do luong caadai lwong Vat ly cho phép:
- Thiét 1ap mdi quan k& giita changié xay drng caadinh luat Vat ly.

- Kiém tra hi sy dingdan aia caadinh luat Vat Iy.

Il. NGUYEN NHAN SAI S O KHI PO CAC PAI L UQNG VAT LY
- Dung ax do chi c6 mbt d6 chinh xac nfit dinh
- Kha nang quan satia ngroi do la cé géi han va phu thuoc vao trng ngroi.

IIl. PHAN LO Al SAI SO
1. Phan Iai theo nguyén nhan sai &
a. Sai 9 co hé thang
- Sai $ o ¢ thdng 1a sai 6 1am cho Kt qua do lubn thayddi theo ndt chiéu (haic ting, hdic giam)
SO Wi gi& ti thuc cia no.
- Nguyén nhan: bng a; do lam sai so & dung ax mau ma ngoi do khéng héu chinh li dung a;
phuong phapdo tién hanh sai.
- Céch kiir: Dwa vao $ do duoc dé hiéu chinh thich lep, hiéu chinh ding a1 do, cin than khi lam thi
nghiém.
b. Sai $ do nhim ldn
- Sai $ do ntim 1an 1a sai 6 lam cho Kt qua do léch hin so \6i gia tri thuc ciadai lwgng cn do.
- Nguyén nhanboc nhim, ghi sai, tinh sai.
- CAch kfir: Tién hanhdo nhiu lan.
c. Sai $ ngdu nhién
- Sai $ ngiu nhién 1a sai&lam cho Kt qua do thaydéi hdn loan so \6i gia tri thuc.
- Nguyén nhan: Bng ax c6d6 chinh xac nfit dinh, giac quan khéng hoanioh, ngén nuéi thay
doi.
- Khéng khr dugc sai  nay, chi cé thé xacdinh givi han trén @a no.
2. Phan lai theo y ngha sai $
a. Sai 9 tuyét doi AX
Sai $ tuyét doi la tri tuyét d6i cua hiéu gia ti thuc x va gia tr do dugc X cia no:

AX = |x=X| (1)
N6 cho bét gisi han ciadai luong phii do (bao ham gia tthuc cia no):
X-AX <x< X +AX (2
Viét gon la: x= X £ AX (3)

Vi du 1: Khi do duong kinh @ia daydong taduoc két qua 1a: d = (0,50 0,01) mm, tc 0,49 mnE d
<0,51 mm, i sai  tuyét d6i 1a Ad = 0,01 mm.
Sai $ tuyét ddi chua néi 1éndugc mac d6 chinh xac aa két qua do. Vi du néu ta so sanhé qua
do duong kinh dayddng 1a d = (0,5@ 0,01) mm i két qua do chiéu dai @ia né 1al = (500+ 1) mm,
ta thly Al = 100Ad, nhung Al S 0,2%, con Ad _001_ 2% tac lado daidugc do chinh
| 50C d 05

xac dip 10 bn so Wi duong kinh. Dad6 cin phai dua ra ndt loai sai $ niradé danh giato chinh xac
cua két qua do: sai $ twong dbi.



b. Sai $ twong déi &
- Sai $ twong ddi la ti sb phan trim cia sai 6 tuyét d6i AX va gia ti do dugc X ciadai luong phii
do:
£ :%XloCP/o 4)

- Sai $ twong ddi cho biét 6 chinh xéac ta kKt qua do.
IV. CACH TINH SAI S O CUA PHEP PO TRUC TIEP

Do tryc tiép 1a cachio ma Kt qua do duoc doc truc tiép trén ding ai do.

Gia s két qua n 1an do dai lwong Vat Iy cé gid ti thuc x 1& X, Xa,..., X, thi sai  thuc cia ndi
lAndo 1a: ok, = X=X, ; Ky = X=X, ;oo ; K =X— X, (5)

Tudotaco:ox + oK, +...+ X, =nx— (X, + X, +...+ X,) (6)

Xi+ X+ + X, 1
e R ™
i=1

n
Vi chua bét dugc x nén ta cha bét dugc dx , cin tim not gia ti gan gia ti thuc x nhit dé thay

Hay: x=

no tinh Kt qua sai $. Bé lamdiéu nay én cac gi thiét caa ly thuyét xac sit:
1. Céc sai & ngiu nhién cé cung i) va trai diu thi cé cuing ki nang xut hién (cling xac sit).
2.Sai $ ngiu nhién cé gia frcang én thi cé xAac sit xuat hién cang nh.
Do d6 néu c6 $ lando n khaén thi > ok =0 (8)
L Xt Xy bt X,
n

=X )
Vay tri trung binh X ciia n in do ciing nét dai lwong 12 ti gin dang nkit so i gia tri thuc cia dai
lugng do. Khidd tir (1) ta co:

AX :\x—i\ (10)
- Vi chua biét x nén ta cha biét dugc AX , nhung ta c6 th tinhduoc gioi han trén @a AX . D6 léch
gitra tri trung binh X va gia ti caa mdi lan do 1a:

BX, =[X = X,| 5 BX, =[X =X, | ;o5 A%, = [X = X, (11)
- Gia ti trung binh éado léch nay la:
—  AX, +AX, +...+AX
X =—1 2 n :EZAXi (12)
n n
Vi X 1a gia ti gan tri thuc x nkét, nén: AX :‘x—f‘ < AX (13)

Nhu vay AX chinh 1a gbi han trén éa AX , ta clon AX lam sai é tuyét déi caa két qua do truc
tiép va AX duoc goi la sai $ tuyét ddi trung binh. Kt qua do truc tiép 1a:
X=X £ AX (14)

3. Sai $ twrong ddi trung binh 1a: £=g><100’/o 115
X

Vi du 2: Dung thréc kep c6dd chinh xéac 0,1 mrdo duong kinh, chéu cao éa mdt bng t kim loai
taduoc két qua caa 5 hn do la:
1. D =21,5(mm) AD1=0,0 (mm) k= 62,3(mm) Ah;=0,1(mm)
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2.>»=21,4(mm) AD>=0,1 (mm) b=62,1(mm) Ahy=0,1(mm)
3.D3=21,7(mm) AD3=0,2 (mm) b= 62,2(mm) Ahs=0,0(mm)
4. Dy =21,6(mm) ADs=0,1(mm) bk=62,4(mm) Ahs=0,2(mm)
5.0=21,3(mm) ADs=0,2 (mm) _b=62,1(mm) Ahs=0,1(mm)

D=21,5mm) AD=0,1(mm) h=62,2(mm) Ah=0,1(mm)
Vay két qua cudi cung 1a:

D = (21,%0,1)mm h = (62,2 0,1)mm
e=2P - 050 e=2N_ 01796
D h

CHUY:
1. b6 chinh x&c @a duing a1 do bing mbt nra dd chia nkb nht trén thangio aia ding ax va sai 6
tuyét ddi gi¢i han bingdo chinh xac ¢a ding ax. Nhung wi nhitng ding ax c6dd chia qué né (nhur
nhiét ké chiadén 0,01°C thi sai 6 tuyét d6i gisi han duoc liy bing mbt d6 chia nkb nhit).
V6i dung a1 do dién nhr Ampe I, Von € thi sai 8 tuyét déi gigi han la:
DX, =KX, (16)

trongdo K Ia dip chinh x&c ¢a ding a1 (tc 1a nhing con 8 0,2 ; 0,6 ; 1,5 ghi trén #hdung a1 do);
con Xm la gid ti cyc dai cho phép trén bi thangdo cia ding ay.
Vi du 3: Véi Von ké c6 K = 1,5% (ghi trénghg a1 1a 1,5), Bu sr dung thangio 1& Xn=100mV thi

AX = E.lOO: 15mV.
10C

gh

2. Can tién hanh phégo tryc tiép nhiéu lan sao cho saidstuyét d6i cua phépdo giam nhd téi bing
hoic gin bing d6 chinh xac ¢a ding a.

Déi voi nhitng phépdo mot 1an (vi da do cho nliing vt ché tao chinh xac cao) t&gyp phai sai
sd tuyét ddi bang khdng va néhon dé chinh xac a ding a1 vaddi véi phépdo dién bing caadong
ho dién ta sr dung sai $ tuyét doi gioi han 1am sai 8 caa Kt qua do, tirc 1a:

X=X £AX (17)

Dé dang thy ring wi mdi dung a1 do dién da cho thisai $ twong déi cang bn néu ban than
dgi lwong phii do cang nhs so 5i gia tri cuc dai Xm cho phép trén thantp. Vi thé cin chpn thang
do sao chatai lugng cin do bing khaing 70 — 80% &a Xm,

V. CACH TINH SAI S O CUA PHEP PO GIAN TI EP

- Do gian tép 1a phépto ma Kt qua duoc tinh qua cac congia Vat Iy lién hé cacdai lwongdo tnre
tiép.

- Gia sir tado dai luong F lién 1§ véi cacdai luong x, y, zduoc do truc tiép boi cac ham &:

F=f(x.y.2) (18)
Trongdo cécdai luong X, y, zduoc do truc tiép va co Kt qua do 1a:
x=X+AX ; y=Y*AY ; z2=Z+AZ (19)

Lam thé naodé tinh sai 6 tuyét déi trung binhAF va sai 6 tuong déi trung b‘lnh% ?

Do AX << X ; AY <<Y ; AZ <<Z cho nén ta cé thxem cac saidsnay nhr nhitng vi phan dx,
dy, dz @a cacdai luong X, y, z. Vi gy c6 thé ap ding phép tinh vi phaddi



véi ham $ F = f(x,y,z),dé tinh cac sai& AF va % mot cach than tién va nhanh chéng. Bh

vay, vi: d(InF) = d?F (20)

_LF

nén: £===A(nF) J21

Dua vao cdng the (21) ta c6 thtinh £ caadai luong F nhr sau:

1. L4y InF i tinh d(InF) theo céng ttt (20), Hi gop cac vi phan riéng ph cling cla dx, dy, dzdi
thanh trng nhom riéng.

2. Thay dx, dy, dz ing MX, AY , AZ va thay x, y, zdi céc gia tr X,Y, Z; saud6 ldy tong céac
gia tri tuyét dbi cua tt ca vi phan riéng pin dé d¢am bio cho & c6 gia ti gioi han trén.

Nhr vay thi: g_ﬁ_if&+ ! dl:A\(+ifﬁ (22)
F |F & F oy F &
trongdo: % %; % la gia ti trung binh éa cacdao ham riéng pin cia ham 8 F ddi véi cac
bién x, y, z
3. Sau khi tinhe, ta thay? V Z vao hamF @é tinh ti trung binh éa né theo:
F=f(X,Y,2) (23)
Biét £ va F ta tinhduoc sai $ tuyét déi trung binh:
AF =¢F 24)
Két qua cudi cung @ia phépdo gian tép la:
F=F+AF (25)

Phép tinh vi phan cho phép tinh satisét ddi AF va sai § twong dbi % cia cac hanf khac

nhau (xem bng sau)

CONG THUTC TiNH SAI SO
AM S € ] N AF
HAM SO Tuyét doi (AF) Twong doi (& :?)
F=x+y+z AX + AY + AZ AX +AY +AZ
X+Y+Z
F=x—y Ax s Ay AX +AY
X -Y
F=xy YAX + XAY %.;.ﬁ
X Y
AX AY NAZ
F=xyz YZAX + XZAY + XYAZ AL
X Y Z
F=% AX
X" AX n=—"
: X




F=3x 1y ax 18X
n ' n X
FoX YAX + XAY X, AY
y Y? X Y
F = Sinx |cosX|AX |cotgX|AX
F = Cosx lsin X|AX ltgX|AX
AX 20X
F=1gx co<® X |sin2X|
AX 20X
F = cotgx —sin2 X |sin2X|

2

Vi du: Tinh Kt qua va sai 6 cua phépdo thé tich aia mdt 6ng t kim loai: V = h

Cho bét két qua do truc tiép duong kinh vado cao hé vidu 2 14 D = (21,5 0,1) mm va h = (62,2
+0,1) mm.
Cac tinh toaruoc thuc hién theo thir tu sauday:
1. Tinh sai & trong ddi trung binh
InV=Inn +2InD +Inh—In4
dv _dn _.dD dh

d(nV) = —=—+2—+—
V n D h

Biét 7= 31416.. nhung vi trong teong hop nay ta co:

8D _ O 5005va =9 ~q0017
D 215 h 622

An_ 00016
31416

Nén ta chlay 7= 3,14 ngha |a clon:

= (0,0006

Khi do: €= AVTV =0,0006+ 2.0,005+0,0017= 0,0123= 1,2%

2. Tinh gia trtrung binh éa phépdo:

—2
D

_ _ 2
V= T.h = 314 215

622 =2257010°mn?

3. Tinh sai & tuyét déi trung binh:
AV =gV =0,01232257010° = 27710°mn?

4., Két qua cudi cung @A qui tron)

V = (225,7+2,8).1¢ mn? véi £ =12%
VI. M QT SO QUI TAC CAN LUU Y KHI TINH TOAN SAIS O
Pé nhanh chéng vad phic tap khi tinh toan ta dung cac qéttsau:
1. Déi véi phépdo tryc tiép thi gia ti trung binh va saibstuyét d6i trung binh chcin tinh i nhitng
con $ twongrng Wi do chinh xac @a dung ax do. Vi du khi xacdinh dudng kinh D vado cao h éa
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hinh tin kim loai biang thréc kep c6dd chinh xac 0,1 mm theo céé kéu da néu trong thiw phan
11, ta chi cin tinhdén nhitng gia ti chinh xacdi 0,1 mm, nga 1a: D = (21,5+ 0,1) mm va h = (62,2
+01) mm

2. bdi véi phépdo gian tép, gia ti trung binh va saidstuyét d6i trung binh chcan tinhdén nhing
con $ nao phu hp Vi gia tri cua sai § twong déi trung binh. Con chinhadn than sai & twong doi
trung binh chcin tinh hai con&cé nghia. Moi con $ déu c6 ngfia, trir nhitng con 8 khéng m ¢
dau bén trai éa $ thap phan. Vi d khi xacdinh tré tich aiadng tu kim loai taduoc két qua & = AV—V

= 0,0123, thi chcé 3 con § 1, 2, 3 la c6 ngla. Theo quidinh trén ta qui tron
£=0,0123=0,012=12%. Trong taong hyp nayV va AV chi cin tinhdén nhiing gia ti nhe d&
viét trong Kt qua cudi cung aia phépdo 1a:

V =V AV = (2257 + 28).10°mn?
3.Dé thyc hién qui tic 1 va 2 ta phi qui tron nhirng gia ti gan dung theo quidc sau: con&co nghia
cudi cung gir lai s& khdngddi néu con $ sau nod wta duoc bo di nho hon 5 va plii ting thém not
don vi néu con $ sau né wa b di |6n hon haic baing 5 (tir treong hyp con $ 5 ndy hi xuat hién do
s qui tron tege do). Vi du khi qui tron i phan nghin thi 0,2345 0,235, con khi qui trorst phan
tram thi 0,2345:0,235=0,23. PRi qui tron sao che khdéng ting hdic giam qua 10% firthuc cia
no. Vidy €= 1,2 % khong thqui tron & = 1% vi nhr vay £ da gam 0,2% > 10% = 0,12%.

Hon nira dé tinh nhanh chong giditcaa cacdai lwong gin ding, naroi ta thre hién viéc qui tron
cac con & ngay trong & cac phép tinh trung giama caodai lwong nay, trong vi d phan V tada coi
gan dung:

AD_ Ot _ O _goos; AN- OL_Ol_4h7
D 215 200 h 622 60
4. Trong cac cdng ttt xacdinh cacdai luong gian tép ta gip cacdai lwong cho &n haic hing 9,

A A z - A - < N A 1 . z 5 Ap 7 A A 5
néu khdng co saisghi kem theo thi taay AX, 25 don vi do co kic nh nhat tng Wi s6 cuoi cua

sb do cacdai luongdd. Vi du cho énl = 18,2 n thi Al oh = 0.009Mmva dodo | = 18,27+ 0,009 m
, cho én D = 1,2mmthi AD, =0,05mmva D = (1,2:0,05)mm

Vi cac lang $ 7, g ta hy tri cia chdng sao cho sa firong doi cua cac ling © do < 10 tong sai

sb twong ddi cua cécdai lwong khac c6 riit trong cong thic lién k& voi hing $ d6. Vi du khi xac
dinh thé tich aiaéng tn kim loai ¢ muc V, ta co:

AV _Am 20D AN AT 0005+ 0,0017

\Y T D h T
Do 2.0,005 + 0,0017 = 0,0117, tai cAn liy 7 = 3,14 ladu.

A
An_00016_ 4 h0o6t 00117= 000117
7 31416 10

Nhu vay sau khida chon gia ti thich hop cia hing 9, ta c6 ti bo qua sai & caa n6 khi tinh saié
két qua cua phépdo.

Vi khi do




VII. Bl EU DIEN SAI SO VA KET QUA PHEP PO BANG PO THI

1. Phrong phapdd thi cho phép tim qui kit cua sr phu thuse cia dai lwong Vat ly y vaodai luong
vatly x, vida | = f(U); R = f()....

a) Pau tién ta quan sat va ghi cac gigdra y (rng vi cac gia frcaa x vao king $ liéu sau:

X+AX Y £AY

Cha y

- Ldy AX va AY bang cac sai&tuyét doi cé gia ti bing do chinh xac aa dung a1 do ching.

- Biéu dién X va Y I&n & truc toadd vudng gocOxy.

- Mdi cap gia ti X, Y duogc biéu dién boi mot diém tréndd thi, v& cac hinh chi nhit sai $ c6 tam |a
diém (x,y) vira xacdinh, c6 anh 1a 2Ax, 2Ay va cwi cling & mot duong congdiéu hoadi qua cac
hinh chi nhat trén sao cho tAmia céac hinh dir nhat phan 16 déu hai béntudng congdo.

- Khéng rbi tam céc hinh dhnhat thanh nét duong dip khac,

- Néu c6 mét hinh chir nhat sai $ léch khi dudng cong, ta phi 1am lai phépdo twongtng haic loai
bo hin di néu biét chic sai $ 1a do nfAm Ian.

- Néu do duoc nhiéu diém va phépio c6dé chinh xac cao thi khdngm v& cac hinh ch nhit sai $.
- buong cong ¥ cang thanh nét thi cang chinh x&c.

y
+Ax
™M +Ay
0 XM x ]

2. Phrong phapdd thi con cho phép tadnsuy ra cac gia trcuadai lwong y twong tthg Wi cac gia
tri ciax ngay @ trong tirong hop khi cac tf cia y khong tit xacdinh tryc tiép dugc. Mudn vy tir
mot diém trén tnc hoanhing wi gia tri x cho tréc ta & mot duong thing song songdi truc tung
va cit duong congy = f(x) tai diém M, tungdé caadiém M xacdinh gia ti caadai lugng y twong
ung.

3.Ngoai ra plrong phapdd thi conduoc tng ding trong \at Iy dé 1dy mau va chia thando cia cac
dung a1 do, vi dx ldy miu cip nhiét dién, chiado thangdo cia giao thoa & chit long.






BAI 1. LAM QUEN CAC D UNG CU PO CO BAN

l. GIOI THI EU
1. Thwoc kep

Hai mack diing 32 do trang

ﬁwﬁ’: triwgt B ﬂ?m?c paifimeét A i ds s
[ 1 | /
L I i |"
0 1 2 3 4 5 & 7T 8 3 W N 12 13 14
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Thi xich Thang chia mm

Heawm kep C:Z'
{dich chinén)

Ham doep C'F
fed dink)

Heai it da ngodi

(@)

Thang chig mm
vach thi m=28 =

cita thiede 4
1111]!lill1tllll]lE\Il[llllij_ J

1 2 43 L |

i -

0
/ \
Dui xich vach thie n= 15 ciia du xich trimg
vl vach m+2n=38 ciia thieoe 4

Tlutve kep dang ehi gia fif 28,2 5mm

(b)
Hinh 1.1: Thudc kep va cachioc gia tri cua thieoc kep

Thuéc kep 1a mbt loai dung ax dungdo chinh x&c kich tinsc caa vat. Cau tao cia thrdc kep nhr
trén hinh 1.1a. Bim chinh éa né gm mot thuéc milimet A gin voi ham kep C; va mbt thude pha B
goi & du xich gn voi ham lep G cé th dich chugn doc theo than thoc A. Thude kep dugc st
dung & phong thi ngim nay cé du xich Bugc chia thanh N = 286 chia ntd déu nhau, 2Qt6 chia
naydang king 39d6 chia @ia thrgc milimet A. Néu goi a = 1mmla gia ti cua mdi do chia dia thrdc
A, b 1a gia ti méi do chia @ia du xich B. Theo thi ké:

a
Nb= (2N~ 1) hay:2a ~ b= (1.1)

Dai luong a/N = 1/20 = 0,05 mnia d6 chinh xac aa thréc kep. Mubn do d6 dai aia vt ta kep
chit vat 4y gitra hai ham kp G va G. Khoiang céach dia hai vach $ 0 aia hai thrgc A va B chinh
bing chiu dai ¢ia vat. Gia s lc d6 ta thiy vach & 0 aia du xich B &m gitta vach thr mva (m +
1) cia thréc A thi chBu dai dia Vit 8 1a:

L=ma+n_2a-1 (1.2)
9



a
L=ma+ nN (1.3)

Véi nla € vach trén thege du xich B tring &i vach thr (m + 2n) caa thrdc A.

O haidau trén @a hai ham &p Ci, C2 ¢6 2 md dungdé do duong kinh trong hinh trréng. Mun
vdy, tadit 2 mo vao trong hinh trva kéo chiing ra chéitkhi tiép xtc Wi thanh trong gang theo
duong kinh.boc khaing cach dia 2 wach $ 0 ta $§ dugc duong kinh trong ¢adng.

Vi du trong hinh 1.1b, khimg cach gia 2 \ach $ 0 1a 28, va gch $ 5 trén du xich trangai
vach 38 dia thréc A. Nén gia tr cua thrdc kep lic nay 8 la :

L =28.1+5.1/20 = 28,25 mm

Dé dé hiéu, sinh vién c6 ththam kho cac vi @ ¢ hinh 1.2 [3]. Vi d 1 la cachioc wi gid tri do
la 73.00mm, vi d 2 la cachioc Vi gia tri do 73.50mm, vi d 3 la cachioc Wi gia tri do la 73.55mm.

Cach do 7 8 9 10 1

Vach thudc 3 Céch doc la
vach thuéc 0.00

Measured value 73.00mm 4
phula 0 0V IPEE g i BT R e S el gl 73.00 mm

Cach do
2 Vach thuée 7 3 8 9 10 1 Céch doc la
chinh 73 I | M”W “ | 73
Measured value 73.50mm [———_—. I 0.50
phu 1a 50 RS B S T ST S 73.50 mm
Cach do
3 Vach thuéc 7 3 8 9 10 1 Céch doc la
Measured value 75 S QA WWMMMMW Loee
Measured value 73.55mm ro e I e
phy 1a 55 01 23 4 5 6 7 8 9 0 73.55mm

Hinh 1.2: Cachdoc thréc kep [1]

2. Thwéc Panme

Cau tao cia panme & trén hinh 1.3. Pin chinh @a né @m 1 tnc vit V duoc 1ong qua b ren @a
can thréc M. Trén toc vit V ¢6 gin mot vo hinh tu rdng, & dau vé hinh tu nay c6 kliic mot thudc
tron C chia thanm = 50d¢ chiadéu nhau. Khi quay vit V 6t vong, thrgc tron C § dich chuyn
mot doan a = 0,5mm @c theo ndt thude thing D chia thanhing nra mm. Nhr viy, mdi do chia
cua thréc tron C ¢ gia irbang:

a_0pmm
n 5C
bai lugng a/n goi la d6 chinh xac ¢a panme.

Khi dau trac vit V cham satdau tya E @a can tivoc M, $5 0 aia thrdc tron C phi tring ding
véi dudng chuin ngang trén tige thing D i vi tri s5 0 aaa thréc D. Mubn dung panmeé do duong

= 001mm (1.4)

10



kinh aia vién bi, tatit vién bi vao giradau tya E vadau truc vit V. Quay nat Nié dich chugn truc
vit V cho ©i khi vién bi kep viradu chat.

Hei md kep vét cdn do Cdn thudc M

V3 hinh try rong

Thiede tron O

B tya B Trige vit V Mim gquay N

Khodng cgich fir vach trén dén vach
dudi k€ tigp = O0,5mm = 1 dJ chia
nhd nhdt ciia thiede D

Euecmg chudn ngang
Ehda

Hinh 1.3. Thuwdc Panmeifang ch gia tri 4.35 mm

buong kinh @a vién bi khidé duoc tinh theo cong tic:

d=ka+ m% (1.5)

trongdd a la gia ti cia mdt do chia nkd nhat (bing 0,5mm) kiic trén thrge thing D, k la £ do chia
nho nhit doc duoc trén throc D, n 1a ting $ d6 chia trén tixgc tron C @ = 50), conmla $H thir tu
cua vach chia naaé trén thréc tron C tring ¥i duong chiuin ngang aa thrdc thing D.

Trong bai thi ngléim nay réu ta dung lai panme cé = 0,5 mm,n = 50 thi cdng thc (1.5) c6
dang:

m ).,
d=| 05k + — | tinh ra mm 1.6
(5 100) (1.6)

Dé dé hiéu, sinh vién c6 thitham kto cac vi @ ¢ trén hinh 1.4. Vid 1 & cachioc vai gia tri
do la 14.86 mm, viw?2 la cachioc vai gia tri do 9.98 mm.

Hinh 1.4: Cachdoc thwoc Panme
11



IIl. TH UC NGHIEM
1.Po kich thwéc aia dng kim loai hinh tru biang thwéc kep
St dung thrée kep do duong kinh ngoaD, duong kinh trongd va chéu caoh caa éng kim laai
hinh tm va ghi Kt qua vao king 1.1.
2.Po bé day aia thm thiy tinh bing thwéc Panme
Sir dung thrgc Panmeto b dayT caa tim thay tinh va ghi Kt qua vao king 1.1.

Biang 1.1

Do chinh xac @a theéc kep = ........... mm
b6 chinh xac éa Panme = ........... mm
Lan do Ong kim laai hinh tm Tam thay tinh
D AD d Ad h Ah T AT
1
2
3
4
5
T.Binh D AD = a: A_d: H: E}: T = AT =
Két qua:
- Puong kinh ngoai¢abng kim lcai: D = D + AD =
- Buong kinh trong ¢aéng kim laai: d = d + Ad =
- Chiéu cao @aéng kim laai: h=h+Ah=
- Bé day a@ia tim thay tinh: T=T+AT =

12



BAI 2. XAC PINH HE SO MA SAT TRUQT SU DUNG MAT PHANG

NGHIENG
Dung

Véan ¢ phang

Khdi gb

DPong b bam giay

Thudc milimet

I.CO SO LY THUY ET
~ Cho nt vat c6 khbi lugngmtrugt khong vin
toc dau tir dinh aia Nt mat phing nghiéng rét

goch so \6i mit phing rim ngang nir hinh 2.1. N
Goi p 1a k¢ s6 ma séat trot giira VAt va mit phang S

nghiéng. Cacdc tac ding I1én \at:
- Trong luc P = mg
- Phan luc N
- Luc ma sat trot fms

Phrong trinh chugn dong aia vat (Binh luat
Il Newton):

P+ N+ fps =md (2.1)

Chiéu phrong trinh (2.1) 1én plong Oy, ta
co:

Hinh 2.1: Chuyén dong aia vt trén

mgcos = N (2.2) mat phang nghién
Chiéu phrong trinh (2.1) Ién plrong phrong Ox, ta c6:
mgsinf — umgcosf = ma (2.3)

13



Mit khac, chugn dong aia vat 14 chuyn dong nhanh an déu khéng n toc diu nén giade lién
guan Vi :quangduongdi dugc sva thyi giant theo cong thc:

_25

a = t_2 (24)

Tu (2.3) va (2.4), BsH ma sat trot giita Vit m va miit phing nghiénglugc xacdinh theo céng
thac:
2s

=t _
p=tand gticos@

(2.5)

Trong thi nghém nay,dé xacdinh h& sb ma sat trot giita Vit va mit phing nghiéng p, tdo géc
nghiéngéd cia mit phing nghiéng bng mjt bang chiadd gin ¢ dinh aia mit phing nghiéng, quéng
duongdi dugc s cia vt bang thrgc milimet, thoi giant vat di dugc quangiuongske tir luc tha bang
dong ho bam giay.

Il. TRINH T U THi NGHI EM
2.1. Xacdinh goc %i han cia mit phang nghiéng

Hinh 2.2: Tao mit phang nghiéng
a. Tao mit phing nghiéng nh hinh 2.2.

b. Dit dia tron ling ¢ trén van § roi ting din géc nghiéngi@a van  chodén khi dia tron @ bit
déu truot thi drng li. Poc va gh gié ti géc nghiéng trén throc do d¢ tai thoi diém dia tron kit
dau truot vao king 2.1.

Lap lai budc b thém Bn lan.

2.2. Xacdinh h¢ sb ma sét tnrgt

a. bua dau mat phing nghiéng lén cao thém amnchit dé cho géc nghiéngua mit phing
nghiéngé. > &. boc va ghi &i gia tri cia 61 vao king 2.2.

b. Pt dia tron trén trédinh mit phing nghiéng sao cho mép tréradia va nit phing nghiéng tring
khép nhau.

c. Budng nk tay dé chodia trgt khdng \an toc dau, dungdong hb bim giaydé do thoi giant dia
tron kit dau tregt chodén khi mép adi cia dia va nit phang nghiéng trung kip nhau. Ghi gia tr
cuat vao king 2.2.

Lap lai b vacthém 4 in va ghi cac gia trcaat vao king 2.2.

d. Dung thréc milimetdo khaing duong s dia trondi dugc. DO la khaing cach @ mép trén ga mat
phang nghiéngien mot vi tri naodoé trén nat phang nghiéng trung & mép trén éadia tron (Hinh
2.3).

Lap lai d thém 4 &n va ghi cac gia trcuas vao king 2.2.

Lap lai cac hrge thi nghém trén \6i géc nghiéng €a mit phing nghiéngdz = 6 + 5° vabs = 6, +
10°.

14



Hinh 2.3: Po quangduong Vit di dueoc

l1l. TINH TOAN SAI'S O VA KET QUA CUA PHEP PO
3.1. Xéacdinh goc %i han cia mit phang nghiéng

Bang 2.1.
Lan 1 2 3 4 5 Trung binh
&
A0, = |‘9c - 9_c|
Két qua
O = gc + Ec
3.2. Xéacdinh hé sb ma séat trrot
Bang 2.2
Do chinh xac gathrdCc mm: ...,
Do chinh xécﬁattuécdo@@AH:
Do chinh xac @adong o bam giay: ................ceeee.
t(s) _ s (m)
0 t (s) 5 (m)
1 2 3 4 5 1 3 4
91 =
92 ==
93 =
Két qua
- Gi4 tii trung binh éa k¢ s ma sat tirot:
T = tand 2S
p=tan gt?cos6

- Sai $ tuyét ddi trung binh @a hé s6 ma séat trot:

>gfzc059

— AO As Ag At
Ap = A(tanb) + A (gf%os@) =75 + < = + ? + 2— + ABtan6
0 =gt Ap
21
6, =
60, =

15




IV. CAU H Ol CHU AN BI BAI, BAO CAO THI NGHI EM, VA KI EM TRA

1. Muc dich aia bai thi nglim nay |a gi?bé dat dugc muc dich do, bai thi nghim nay & dung
phuong phapdo nao?

2. Néu ngn gon v sd ly thuyét cua phrong phapdo hé sb ma sat bng mit phing nghiéng.

3. Néu rd vai tro, drc ning aia tirng ding ai thi nghém duoc st dung trong thi nghdim.

4. Pé thuduoc cacdai luong cn do, ta én tién hanh thi ngléim theo trinh nao?

5. Thrc hién céc lrdc tinh toan Et qua thi nghém, & db thi, va tinh sai & nhu goi y trong muc IV.
6. Trong bai thi ngléim nay, sai & cua phépdo naoanh hrong lon nhit d¢én sai § cudi cung.

7. Ma sét céinh hrong nhr thé ndo trong kthuat vadoi sdng. Lam tié naodé ting, hdic giam h¢ sb
ma sat.

8. bé xuit mot vai phrong phap khadé do hé s ma sat.

BAO CAO THi NGHI EM BAI 2
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BAI 3. PO MOMEN QUAN TiNH C UA VAT RAN
BANG PHUONG PHAP DAO PONG

Dung a1
STT Tén dng a1 Hinhanh
1 | Con kc xaan va giads b
2 | Maydo thoi gian
3 | Luc ké chinh xac
4 | Cong quang, gials, va day
noi
5 | Can
6 Qua nang
7 | Biatron
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l. LY THUY ET THi NGHI EM VA PH UONG PHAP PO
1.1. Momen quan tinh

Vit ran 1a mbt hé chit diém cach nhau rimg khaing khéngdéi. Khi vat rin quay quanh 6t truc
cb dinh A thi moi chit diém khéng im trén tuc quay Ga noédéu co cung ¥n tbc gécw va gia be
goc B dbi véi truc quaydo.

Hinh 3.1: Luc tac ding |1&n Vit ran quay [2]

Gia sir mot luc F tac ding 1&n \at rin tai mot diém cach tac quay nét khoang r va hop véi ban
kinh vectorr mot géc¢ nhu trong hinh 3.1. Vector mémead aia F ddi véi truc guay co dng:

Z2=7XF
va c6do lon
r=rF sin(F,E) =rF sing (3.1)
Momen Irc nay § lam cho \t rin quay i gia tbc goc B dugc xacdinh boi:
r=I1p (3.2)

trongdo: | & mémen quén tinhia Vit ran déi vai truc quay,dic treng cho quan tinhia VAt trong
chuyén dong quay xung quanhuc d6. Phrong trinh (3.2) 14 ptiong trinh @ ban cia Vit rin quay
quanh nét truc. N6 c6 dng gibng nhr pheong trinhF = matrong chugn dong tinh tién. Nhr vay
dbdi véi chuyén dong quay, mémen quan tinh cé vai trd trong tr nhue khéi lwong m trong chugn
dong tinh tién.

M6émen quéan tinht@ Vit rin di véi truc quay pl thudc vao kidi lwong va khang cach i vat
dén truc quay vatuoc tinh theo céng trc:

| => Am (3.3)
i=1

trongdd: Am la khji lwong aia pHin tir thr i nam cach tacAmot khaang ri . Trong & don vi S,
momen quan tinh odon vi kg.nt.

1.2. Phrong trinh dao déng
Daodong aia con fic 16 xo xdin (goi tit 1 con fic xain) va con dc 10 xo thing c6 & tuong
duong nhaubdi vai con kc 16 xo thing, phrong trinh daaiong c6 dng:
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d?x

m——+kx=0 .
d’t A
véi x 1 li ¢ daodong, haydo doi tir vi tri can ting, k 1a ke sb dan i cua 10 xo:
F
K=-— 3.5
y (3.5)

Nghiém caa phrong trinh vi phan (3.4) 1a & ham daatongdiéu hoa c6 chukdaodong T chi phu
thudc vao kidi lwong m @a quh ning va 1§ s dan i caa 16 xo:

T= ZH\/% (B.6

Tuong tr, khithaym - I, X - 8, k — D trong (3.4), tatwgc phrong trinh daaiong aia con
lic xaan:

2
|‘;2‘t9+D9:o (3.7)

trongdo: 8 li do daoddong goc, hayto doi tir vi tri can ting, vaD 1a hing $ xoén cia con fic xain,
duoc xacdinh theo biu thic:
T

D=— .8
0 (B

Tuong tr nhr d6 ciing a1a 10 xo thing, hing $ xoin D caa con fic xain chi phy thudc vao \at liéu
VA ciu tao cza con fic xain ma khéng ph thudc vao cac §u t6 bén ngoai.
Nghiém ocia phrong trinh (3.7) la rét ham daaiong quaydiéu hoa Wi chu ky:

—op |l
T= 277\/; (3.9)

Trong thi nghim nay, tato hing $ xodn D caa con fic xain va chu k daodong T cua né \bi
cac \i tri khac nhauwa qui nang trén thanh thép.uldo, ta xaatinh mémen quan tinh caa hai qu
nang theo cdng tirc:

DT?
| = P (3.10)
1. MO T A DUNG CU
2.1. Lip dit dung cu
Trite guay

Hinh 3.2: Gian dé con kic 16 xo xa@n ¢6 gin hai qui ndng
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Lip con kc xain |&n giadd nhu trong hinh 3.2:

- ludn thanh thép qualcaa tuc con kic cho 6i khi truc tring \6i diém chinh gira aia thanh, dung
vit van chat lai.

- lip hai qu nang vao haitau thanh thé@tng Vi tri sao cho chindbi xing qua tac quay va khi
tam d@ia chiing &m tai c&c ranh trén thanh.

2.2. May do thoi gian

Hinh 3.3: May do thvi gian hién thi s6

May do thoi gian wvan ning duoc thiét ké ¢é do chu K daoddong aia con fic haic khaing thi
gian gira hai bén &d. B chinh xac aa maydo 1a 0,01s (99.99) Kc 0,001s (9.999) (hinh 3.3). Trong
bai thi nghém nay, chu k daodong aia con fic n nén ta chn do chinh xac 0,001s.

Dé do chu k cua con fic xain ta rbi cong quang ¥i 16 cim A bangdau cim chuyén dung. éhg
quang bao gm mit nguwdn phat tia Bng ngai va mot photodiot idt quang)dit déi dién sao cho
anh sangit ngwn chiéu thing vaodiét.

May do thoi gianduoc thiét ké dé khi thanh thép it ngangduongdi cua tia sang ndi trén thi may
bat ddu dém cho ti khi thanh thép & ngang tia sangih tht hai thi drng dém.

lll. TRINH T U THI NGHI EM

3.1. Xacdinh hang $ xoin D cia con Kc xain

a. Dung nét vat ¢d dinh kit ky dé danh du Vi tri can king aia con fic xain.

b. Quay thanh thép (khéngig 2 qui nang) léch khvi vi tri can Bing mjt goc 180.

c. Liy chuin lyc ké: mép vén ngoai v luc ké phai tring Wi vach 0 N trénikc ké.

d. Ghido chinh x&c gia trcia luc ké vao muc két qua thi nghém.

e.M6c luc ké vao thanh thép vi tri ranh thi hai tr trong ra, cach tic quay nét khaangr = 100 mm.
f. Kéo lyc ké dé giir thanh thép Im yéna goc Ech trén. Cha it lyc ké nam ngang, vudng géaiv
thanh, va vuéng goéaivtruc quay @=90°).

g. Poc lyc gia ti cua hec F trén ke ké va ghi vao bng 3.1.

h. Lap lai cAc hrée tir e > g véi cac khang cachan luot r = 150 mm, 200 mm, va 250 mm.

Tir cac Kt qua trén, ta tinh toandmg $ xoin D dya vao cong thc (3.1) va (3.8).

3.2. Xacdinh chu ky daodéng aia con kc xain

a. Nhan nat (6)dé khoi dong maydo thoi gian.

b. Bat nat (5) sang traié c6do chinh xac 0,001 s.

c. Ghidé chinh xac aa maydo thoi gian vao nuc két qua thi nghém.
d.Van nat (3)dénvitri n=N /2.
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e.Gan hai qu ning vao thanh thép sao chodkitim aia chiing cackiéu truc quay ndt khaangr =
100 mm.
f. Bé con kic im yéna vi tri can king vadua giadd cong quang vao satdhdau mat @a thanh thép
sao chafau mat nay am trong khe gta photodiot va ngin hong ngai.
g. Quay thanh thé@th khvi vi tri can Bing mit goc khang 30.
h. An nGt (4)dé dua bang cH thi thoi gian (2) \& diém 0. Thi taydé thanh thép dadong tr do, thanh
thép $ chin ngang tia sangih thir nhit, di d&én vi tri bién Hi quay to lai chin tia sangan thi hai.
Khi d¢6 dung tay gt thanh thépdi. Sau in chin sang tir nhit, may kit dau dém, va sauin chin
sang tik hai, may 8 dirng dém. Mayda dém khaing thyi gian At giita hai bn thanh thép it ngang
duongdi cua tia ng ngai, d6 1a thyi gian %2 chu k daodong T.
i. Ghi gia ti caa chu K daodong T = 24t tréndong b hién thi thoi giandém (2) vao ling 3.1.
j. Lap lai cac hrécg > i 3 lan.

Ting khaing cachr giira hai qa nang déi véi truc quay |én cac giaitr = 150, r = 200 va r = 250
mm. Vi mdi vi tri cia hai qu nang cachdéu truc quay, &ip lai cac hrée f > .
Cubi cung th&o hai qunang ra vadp lai 13p lai cac hrge f > j. Lan nay, momen quén tinmg wi
khoang cach r = Owa qu naing (momen quan tink taa thanh).

3.3.Po mémen quan tinh @a dia tron

a. Giir nguyén thanh thépig dia tron vao sao cho tadia tring i truc quay.
b. Lap lai cac hrécf > j & muc 3.2dé do chu k daodong aia con fic xain.

c. Ghi Két qua thuduoc vao ing 3.2.

3.4. Can khbi lwong cia hai qua ning vadia tron

a. biéu chinh can ¢ vi tri can Bing: hai wach tring trén gi&ld va tréndau can Am ngang nhau.

b. Ghido6 chinh xac ¢a can vao mc két qua thi nghém.

c. Lan lugt can kidi lvong aia hai qé nang vadia tron, va ghi vaodt qua thi nghém. Vi dia tron c6
khdi lugng lén hon gisi han ti da aia can nén tadn mic thém vao can ai gia tong. Gia tong nay
tao ra mdt momen rc can ing Wi momen {rc tao ra i mot phén dia cé kidi lugng 500 g. Vi gy,
khdi lvong aiadia < 1a thng aia gia ti chi tréndon can va 500 g.

IV. KET QUA THi NGHI EM VA TiNH TOAN

- b6 chinh xac ta maydo thoi gian:........................ (s)
- o chinh xac aa hrc Ké:......... (N)
-DBochinhxactacan:............cccco i ii e (9)
- Khéi luong aia hai qu ndng: 2m = ..........ceoeeeevnenn, (9)
- Khéi lugng aiadia tron: M= ........ovveeveeeeeeene.(Q)
4.1. Bang 3.1
D T = 24t (5) _ i}
F (N . . .
rmm) | FN L mirad) [Gan1 | Gnz | tins | © | Tkem)
0
100
150
200
250
T.Binh 5: A_T = (S)
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- Mémen quén tinfl (caa thanh va 2 at ning) tng Wi mdi r ¢ bang 3.1duoc xacdinh i cong
thuc:

'1_12

=]

I= (3.11)

N
3
N

- V& d6 thi phu thuoe T = T(r?) 8 dugc mot dudng thing. Puong thing nay khéng it gc toa do
ma ¢t tryc tungd vi tri I = I, tng Wi gid tri khi r = 0. (, 1a mémen quéan tinhia thanh thépisi
V6i truc quaydi qua tdm @a thanh). St dung Exeldé thu dugc gia ti caa I, va sai § cua no fr do
thi I = I(r?) nhu sau:

+ Tao mot bang nhr hinh 3.4.

+ Chon 4 6 (4 cell> gd ham “=linest(cbn ot I,chon adt r3,1,1)” = g6 6 hop phim “ctrl + shift +
enter”.

+ Khi do, gia ti thu duoc caa 6 trén clng bén trai (E2 trong hinh 3.4) éa&sh goc In cia duong

I =1(r%), gia ti & 6 drdi clung bén trai (E3 trong hinh 3.4) & s&i’2m) cia né; gia tr thu dugc

cua 6 trén cung bén ph(F2 trong hinh 3.4) 13,, gia ti & 6 drsi cling bén phi (F3 trong hinh 3.4)
la sai $ AI, caa né.

H ©- - Bec
FILE HOME IMSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW
sy ¥ Cut
B Copy ~
Paste P
Clipboard P} Font Alignment
E2 - X o fr | =UNEsT(B2:B6,A2:A6,1,1)
A B C D E F G H
r2m?) | [ (kgmzj
| |
2 0.000 =LINEST(B2:Bb,A2 -L'«E,l,l}|
3 0.100 1
4 0.150
5 0.200
& 0.250
||

el

Hinh 3.4: Cach xaaZinhI, va sai 8 cia n6 tr do thi I = I(r?)
Chu y: néu mun db thi di qua doc toadod, gd ham “=linest(cbn ot I,chon oot r2,0,1)".

- So santm x&cdinh tr d6 thi T = T(r?) véi khdi luong canduoc va nkin xét Kt qua.
4.2. Bang 3.2

Lan do
1 2 3

T (s)

T = 24t (S)
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- Dya vao Kt qua do hing $ xoin D ¢ bang 3.1 va chu kT & bang 3.2dé tinh mémen quan tink
cua h¢ gom dia tron va thanh thép theo cong¢h(3.11).
- Sai $ twongddi trung binh éa k:

—+2=+2—
Al, AD AT Am
- Sai $ tuyét ddi trung binh éa L

Al = el
- Gia tii trung binh éa mémen quan tink tiadia tron:
Ii=I -1,
- Sai $ tuyét ddi cua b
Alg = Al, + A,

- Két qua:

Ig=1IqtAlg =

- Duing cong tltc tinh mémen quan tinhiadia tron | _ MR \/3 khSi luong diada canduoc dé tinh
2

ban kinhR ciia dia tron.

V. CAU HOI CHU AN BI BAI, BAO CAO THi NGHI EM, VA KI EM TRA

1. Muc dich aia bai thi nglim nay |a gi?bé dat dugc muc dich do, bai thi nghim nay & dung
phuong phapdo nao?

2. Néu ngn gon o s ly thuyét caa phrong phapdo momen quén tinhibg phrong phap dadong.
3. Néu rd vai tro, drc ning aia tirng duing ai thi nghém duoc st dung trong thi nghdim.

4. Pé thuduoc cacdai luong cn do, ta én tién hanh thi ngléim theo trinh nao?

5. Thrc hién céc lrdc tinh toan Et qua thi nghém, & db thi, va tinh sai & nhu goi y trong muc IV.
6. Trong bai thi nglém nay, saléwa phépdo ndoanh hrong I6n nhit dén sai $ cubi cung.

7. Chu K daodong aia con fic xain cé phi thusc vao gécdch bandau khong? Vi sao trong thi
nghiém, goc Ech bandau duogc chon & 30°?

Goi y: do chu K daodong aia con fic xain tmg Wi r = 0 tai cac goc 13 3C, 45, 6C°, 9C°va rit ra
ket luan.
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BAI 4. PO HE SO NHOT CUA CHAT LONG
BANG PHUONG PHAP STOC

Dung o
STT Dung au ] Hinh anh
1 Bjnh thiy tinh hinh to dung chit long co 1§ - —
so nhot can do
2 | Vién bi thép
3 | Pong b bam giay
(@6 chinh xac 0,01 s)
4 | Can K thuat
(@6 nmy 4mg/khang chia)
5 Vat nang B
6 | Thudc thang milimet @6 chia nkd nhat 1mm)
7 Thueoc Panme
(@6 chinh xa4c 0,01mm)
8 Hop cac gd can
(tr 1g-200g va 02 con ma 200mg va 02 ¢
ma 500mg)
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l. LY THUY ET THi NGHI EM

Khi nhitng I6p khac nhauie cHit 1ong chuyn dong wi nhitng van téc khac nhau thi @& nhirng
|6p ndy xut hién nhitng lrc cin ddi véi nhau @i 1a lec ndi ma séat. Bn chit caa hrc ndi ma sat la do
cac phantt chit ong ludn tham gia chigp dong nhit hdn loan nén c6 nting phant caa Isp chuyén
dong chim nhay sang &p chuyén dong nhanh, 1am cha@p nhanh chudn dong chim lai.

Z
v+dv

T ————— —_—

| a5 <
|
Lo —_—
v
o}

¥
Hinh 4.1.Chdt léng chuyn déng doc theo plrong Ox

Gia sir trong ndt chit 1ong chugn dong theo plrong x (hinh 4.1) ta xét haisp chit long rim
cach nhau @t khoang dz va c6 én tbc khac nhau 6t luong dv. Ty sd dv/dzdic trang chodd bién
thién \an toc cia c&c &p chit long trén ndt don vi dai tinh dc theo plrongz vuéng géc &i phuong
van tbc vaduoc goi 1a gratien van téc theo plrong z . Thuc nghém ching © luc ndi ma séat sty 16
v6i do 1on aia dién tich tép xtc As gitra hai bp chit long chuyn dongddi voi nhau vatlé véi dv/dz
cia chung:

—nAsi/ (4.2)
dz
trongdé: As la dién tich tép xuc gira hai bp chit long, Fe sd ti 1é 77 1a ke s caa rdi lyc ma séat hay
hé sb nhét caa chit long, 7 phu thudc ban chit caa cHit long, gam khi nhit d6 chit long ting, co
don vi la kg/ms. K s6 nhét 17 ¢6 the duoc xacdinh bing nhéu phrong phéap. Trong bai thi nghm
nay ta dung piong phap cho vién bof trong chit long do Stoc tim réugc goi la pheong phap Stoc
dé xacdinh hg s nhét cia mht sH chat long nhr dau glyxérin, du parafin hac dau nhon.

1. MO T A DUNG CU VA PHUONG PHAP PO
2.1. Hé sb nhét caa chét léng

Dung a thi nghém gdm mot binh thiy tinh hinh to A dung chit Iong ¢6 1§ so nhot can xécdinh.
Ta tha mot vién bi vao trong cit long vadé no6 roi thang ding (hinh 4.2). Khid6 vién bi € chiu tac
dung aia céc trc sauday:
- Trong luc P huéng thing ding xubng dréi va codo 16n bing:

‘ , P=mg=Vp,g - (42
voi: m V , p, lan luot la khoi lugng , tke tich va kivi luong riéng da vién bi, g la giadc trong
truong (g= 9,8m/%.

- Lyc day Asimet P, hudng thingding I&én phia trén va céis bang trong lrong aia khoi chat long
bi vién bi chém chb:
P, =V.p.g (4.3)
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véi p 1a khdi lugng riéng @a chit long, V 1a thé tich vién bi.

- Lyc cin EC huéng thing dang I&n phia trén, tic chit 1a lyc ndi ma séat gia 6p chit 1ong dinh i
mét ngoai vién bi va caasp chit long khac. Trongfiéu kién thanh binh #m kha xa vién bi thiuc
naydugc tinh theo cong tit Stoc:

F. =3mn.dyv (4.4)
vé6i v 1a van tic vién bi,d 1a duong kinh @a noé, cong 1a he sb nhét caa chit 1ong trongdo vién bi
chuyén dong.

2
g\
._]

fi
[T
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E'Ilul

Hinh 4.2. Lurot do thi nghém hing phrong phap Sic

O day dn phii nhidn manh iAng luc cin R khdng pli do ma sét gia vién bi va cht long ma do
noi luc ma sét gta cac &p chit 1ong chuyn dong déi véi nhau.

Duéi tac ding aia lyc tong hop (P — R — R, vién bi c6 kidi lugng m € chuyén dong wi gia toc
a = dv/dt c6 th viét dusi dang:

d
ma =P — R - P hay mF\t/ =Vp,9-Vog —-3rn.dv (4.5)
Giai phuong trinh (4.5) ta tinduoc van toc roi cia vién bi:
_ =3m.n.dt
V= M l1—-e m (46)
3mn.d
Trongdo e 1a © 5 caa 16ga NépeO day ta c6 th ching minh ing cach thay thtruc tiép
=3rm.n.dt

nghiém (4.6) vadao ham @a né vao ptiong trinh (4.5). Vidai luong e ™ giam rat nhanh theo

thoi gian t nén gn toc v cua vién bi luadau tang 1én, nleng sau it khaang thyi gian ngin no € dat

tai mot gia ti khdngdoi vo:

=V-g-(p1 ~p) (4.7)
3rtnd

0
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Vi van toc vo tng Wi chuyén dong i thang déu cia vién bi cé th xac dinh dugc, réu bict
khoang céchl gitra hai ach dau a va b trén thanh binh va Kimg thyi gian t ma vién biai tir adén
b:

Vo = I/t (4.8)
. 1 .

So sanh (4.7)6i (4.8) va thay gia trthé tich vién biV zémsvao ket qua, ta timduoc cong tlirc
tinh ke s nhot:

_1 (p-p)d’at A
=, 9
18 I

Trong thi nghim nay p, val la nhiing dai luong cho teéc ghi trong Bng hréng din & phong thi
nghiém. Mubn xacdinh 77 ta phi do o bang can K thuit, do d bing thréc Panme vao t hing
ddng b bim giay.

2.2. Xéacdinh khéi lwong bing can chinh xac

Hinh 4.3.Céan chinh xac

2.2.1. Nguyéndc can khji lweng aia mét vit

Can kidi luong aia mpt vat 1 ding canié so sanh kéi luvong aia Vit 6 véi khdi lwgng aia cac
qua canda duogc chon lam miu.

Can trong phong thi nghh gdm bd phan chinh la mt don can @m ngang c6 thte do quay
quanh mdt truc cing rim ngang Qdi qua chinh dgiadon can va hadia can trea hai tuc O1, Oz &
haidau don can (hinh 4.4). ¥t kim dai K gin gitadon can chu§n dong tnréc mot mit chiado giap
ta xacdinh i tri ciadon can. Khi haitia can khdng mang giaotrg nao thiddon can & nam & vi tri
can king naodd sao cho tmg tam G éa can Bm trénduong thing dang di qua tuc O, khidé kim
K dirng lai & mot vach naod6 trén niit chiado, d6 1a \i tri can ling aia can.

Oy O,

le tww (]

Hinh 4.4.Can kidi liong aia wit
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Dit |én dia can trai 9t c6 khi luong m vadat 1én dia can phi cac qu can cé kbi luong tﬁng
cong laM dé can to lai vi tri can ling di, khi d@ mémen tng lyc cia vat va cia cac qé canddi
vé6i diém O phii bang nhau:

mgh = Mgl (4.10)
Vi l1= O:0 la canh tayon trai,l> = G0 la canh tayton phii.
) ; Ml,
Tu do, ta co: = |
1
Néu hai canh tayon king nhau thi: m=M (4.11)

Phrong trinh (4.11) cho Bt khdi lugng aia VAt bing ©ng khoi luong aia cc qu candit can tang
voéi vat. Phép can it lan nhr vay duoc goi la phép caron.

2.2.2. Céach can kbi lwong ciia Vit trén can chinh xac
a. Xacdinh v tri can hing aia can khi haifia can khéng mang gi

Dé phép cantuoc nhanh choéng, ta khéngrediéu chinh dé khi can thing king kim K tring i
vach $ 0 aia hing chiadd, ma chi cin xacdinh xem khid6 vach no ndo trén Bng chiadd tring i
kim K ma thdi. Mén vy, ta ch cin van ndm V (hinh 4.3} ha don can xdéng vadoc  vach trén
bang chiad¢ trung Wi kim K tinh tir vach sé O.

b. Xacdinh dé nhiy cia can

D6 nhay caa can lafai lugngdo bing gia tong ma tatit vao nét dia candé kim chi caa can éch
di mot khaang chia (nét vach) trén nit chiadd. Theo thét ké, d6 nhay caa can chinh xac ta ding la
4 mg/khang chia. Tuy nhiénjo nhay caa can con pinthuoc vao khang cachd tir trong tamG ciaa
toan § don can, cadia can va cacat dat tréndia Wi truc quay O, nén taia xacdinh lai do nhay
trongdiéu kién oy thé caa thi nghém. Mudn Ay, tadit léndia can bén trai Bt qua can cé khi luong
m (mg) (nén dung qucan nib nhat dé kim K con rim trong ing chiadd) vadoc gia ti caa vachn

trén ing chiado trung Wi kim K. Khi do, gia tongmda 1am kim dch chuyn \n - no\ khoang chia.
Vay d6 nhy caa can la:

y= m (mg/khaing chia). (4.12)
n-ny

c. Xacdinh khi lurong wit

Dat 1én dia trai \at co khbi lugng my, dit cac qu can co kidi luong trong dwong M 1én dia can
bén phii dé khi thr can fang aia can, kim K khongeeh han khoi thuéce chiadg (hinh 4.4). Nu ny la
vach trén lang chiad¢ trung Wi kim K, muon dua can ¢ vi tri can tAng bandau no ta phii thém vao
dia phii mot gia tiong c6 kibi luong (1 — o)y Tur d6, ta co:

mgl1 = [M + y(no—n1)]gl2 (4.13)
Khi khéng én d6 chinh xac qué cao, ta xdm= L,. Khi do:
m, =M + y(no—ny) (4)1

2.3. Xacdinh khéi lweng riéng aia chit léng bing can ky thuat
Khi khdng c6 cac gia¢ng thidon can Bm thing king, khi treo it ning B vaodia can bén trai

thi don can & léch khoi vi tri can laing. Ta thém cac qucan vaaodia bén phi dé can to lai thang
bang. Sauid, ta nhing & B chim hoan toan vao trongedung chit [ong ma ta én xacdinh khi
luong riéng Ga nd, can &léch khoi vi tri can tang vi Vat chiu thém {rc day AcsimetFa cha chit
long:

F, = pVg (4.15)
trongdd V 1 thé tich \at, p 1a khdi luong riéng é@a cHit long, g 1a gia bc trong trong.
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Lay vat ra va lau khd. Sad, nhiing n6 chim hoan toan tronfigchira nréc nguyén cht dé xac
dinh lrc day AcsimetFao cua nréc nguyén cht tac ding 1én \at. Tri s0 ciaFao dugc xacdinh:

) Fpo = Png (4.16)
trongdo 0, la khoi luvgng riéng @a nréc nguyén cht ¢ nhigt d6 lam thi nghém (cho turée trong
bang hrong din), g 1a gia bc trong trong.

So sanh cac congith (4.15) va (4.16) ta rat ra:
F,
p=po ﬁ (4.17)
2 r o r 1
Nhu vay, dé xacdinh dugc khoi luvong riéng o caa chit long theo cong tinc (4.17) ta é8n xac
dinh Fao, Fa vag,. Trong I¢ Sl, don vi caa p va g, la kg/n?.
. TRINH T U THi NGHI EM
3.1. Xéacdinh khéi lwong riéng ca Glyxerin
a. Gia sir khi cacdia can clva c6 gi vaion can @m can king thi kim chi ¢ vach no cia thréc chia
do.
b. Treo \at cd tiong lwong Py vaodia can bén traiy dia can bén ph ta bs vao cac gécan co é)‘ng
khoi lugng M (trong lrong P) sao cho can caarty. Xacdinh vach ch n caa kim khidon can &m
can king (Hinh 4.5(a)). Ap ehg can ing momentc (cong thicc (4.13)), ta co:
Bl = Pl +y(ng —n)gl,
Khi khéng @n d6 chinh x&c qué cao, ta xdm= 1,. Khi d6:
P,=[M+yn,—n)lg (4.18)
Ghi céc gia trM van vao king 4.1.D6éng mv can thém 2an va ghi cac gia im vao king 4.1.

Hinh 4.5. (a)X&cdinh M va n khi treo gt trong khéng khi(b) Xacdinh M. va n khi treo vit trong
NueoC

c. Nhang it chim hoan toan vao trongcdung nrée cit, don can & léch khi vi tri can Bing vi vat

chiu thém lrc day AcsimetFao ciia nrdc. Liy bot cac qu cang dia can bén ph dé don can to lai

vi tri can ling (hinh 4.5(b)). Xadinh ©ng khdi lwong M1 ciia cac qé can condi va vach cH ni cua
kim khi don can &m can ing tr lai va ghi vao Bng 4.1.D6ng my can thém 2an va ghi cac gia ir
n vao king 4.1. Ap dng can Bng momenikc V6i 1, = [,, ta co:

P, — Fpo = [M; +y(ng — ny)lg (4.19)
Khi d6, hrc day AcsimetFao cia nrdc tac ding lén \t:
=[M-M; +y(n, —n)lg (4.20)
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d. Ly vat ra va lau khd. Sadd, nhing né chim hoan toan tronicchra glyxerindé xacdinh frc
day AcsimetFa ciia glyxerin tac dng lén \it. Vi Fa > Fao, khi thay éc dung nrdc cit bang dc
dung glyxerin ta phi 1y qua can ra théndé can to lai can king (hinh 4.6). Xadinh ©ng khbi luong
M. ciia cac qé can condi va vach ch nz cia kim khidon can t lai can king va ghi vao ing 4.1.
Péng my can thém 2in va ghi cac giain, vao king 4.1. Trong tr, luc diy AcsimetFa cua glixerin
tac ding Ién \at:

Fy=[M—-M;,+y(n, —n)lg (4.21)

Hinh 4.6. Xacdinh M va e khi treo \it trong glyxerin

3.2.Po duwong kinh d cia vién bi bing thwéc panme

a.qBiéu chinh & 0 aia thréc panme: dung 61 céi chia khc’)qdac biét dit trong hf)g aia thréc panme
dé quay thre tron sao chos0 aia né trung vi duong chiin ngang aa thrée thang T.

b. Dung thréc panmeié do duong kinh @ia 5 vién bi khac nhawirghi két qua vao king 4.1.

3.3.Po thoi gian roi t ciia vién bi king dong ho bam giay ‘

a. bat hai vach cau a va b trén thanh binh A cach nhadt khoing | (vach ag phia trén phi nam

cach mt chat long 5-10 cm). 7 "

b. Tha vién bi oi nhe nhang theo trc thing ding aia binh A, quan sat chéry dong aia vién bi va

do khaing thoi gian t ma vién bigi tir vach aden vach b kingdong h bam giay chinh xacdi 0,01

giay. Cach & dungdong ho bam giay do giao viéniong dan.

Chu y: Bat mat ngang cacach a va hié bim déng ho lac vién bi chugn dong qua cacach dé.
Dung mdt thanh nam chandé ldy vién bi ra kiei binh A (cin than dimg dé nam cham va vao

thanh binh lam & binh). Lip lai buéc b 5 lan. Ghi cac gia frcuia n6 vao bng 4.1.

IV. TINH TOAN SAI' S O VA KET QUA CUA PHEP PO

4.1. Bang 4.1
O =, +o kg/ m®) | = o, o (m)
o R kg/ m®) J=uen. Forrnns (m/s?)
bonmyciacany =............x .............

Lan| M n |An | M1 | m |Any | M2 | ;2 | An; | d Ad t At

W N |
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5

B

4.2. Lwc day Acsimetciia nuwéc tac dung |&n VAt
- Gia tri trung binh: ~

Fpo = [M — My +y(ny, —1)]g (mN)
- Sai $ tuyét ddi trung binh:

AF,, = yg(An, + An) + y(7, — n)Ag + (7, — ) gAy (mN)

4.3. Lwc day Acsimetcia glyxerin tac dung lén \at
- Gia tii trung binh ~
Fy=[M — M, +y(n, —n)]g (mN)
- Sai $ tuyét ddi trung binh:
AF,, = yg(An, + An) +y (7, — W)Ag + (i, — ) ghdy (mN)

4.4, Khéi lwgng riéng aia glyxerin
- Gia ti trung binh

- Sai $ twong ddi trung binh:

- Sai & tuyét ddi trung binh: No=€,p

4.5. H¢ sb nhét caa glyxerin
- Gia tii trung binh:

18 l

- Sai $ twongddi trung binh:

5753, 5080, A, B

"nog ptp 1 d ot
- Sai $ tuyét déi trung binh:

An =¢,7
4.6. Két qua
n=nxlAn=...... S (kg/mg

CAU HOI KI EM TRA

(4.22)

(4.23)

(4.24)

(4.25)

(4.26)

(4.27)

(4.28)

(4.29)

1.Pinh ngha luc ndi ma sat aa chit 16ng. Gii thich kin chit cia luc ndi ma sat. Vét biéu thirc toan

cia nd va néu y ngh vat ly caa ke sb nhét caa cHit long.

2. Néu rd i dung cach xadinh h¢ s6 nhot cua ctit Iong bing phrong phép Stoc. \ét bicu thic
tinh k¢ 5 nhat 77 cha chit l1ong theo plrong phap trénbon vi /7 trong 1§ SI 1a gi? Gdi thich nguyén
nhan gay rauc cin R ddi voi chuyén dong aia vién bi trong ciit Iong va béu thirc toan éa né va

néu y ngla vat ly caa hé sb nhét caa chit long.
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3. Van toc roi cua vién bi chugn dong trong clit long thaydoi theo thyi gian nhr thé nao? Ei sao
phai dit vach diu ao phia trén thanh binh A cachitrchit long mdt khoang king 5- 10cm? Mén
két qua do theo plrong phap naytugc chinh xéc ta ph thuc hién diéu kién vé kich thrac vién bi
véi kich thede aia binhdung chit 16ng nhr thé nao?

4. Néu rd i dung phrong phapdo khji luong riéng @a cHit long bing can K thuat. Trong khido
néu nhang vt B khéng nhing chim hoan toan tronditcling thi Kt qua do cé chinh xac khong?
Giai thich?

5. Giai thich trinh tr tinh toan sai&va Kt qua cia phépdo nhr da trinh bay trong gin 1IV. Ching
minh cong tikc (4.23), (4.25), (4.27) va (4.28).

BAO CAO THi NGHI EM BAI 4
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BAI 5. XAC PINH HE SO NO DAl CUA VAT RAN

DUNG CU

Thiét bi né dai TD-
8558A Wi ap K va
nhiét dién tr&

Binh dun

Pong hb da ning

Ongddng va thép

bia petri

Thudc day

|.CO SO LY THUY ET
Hau hét vat ligu 5 thayddi kich thedc mot it ma khong kin doi pha khi nhét do thaydoi trong
mot khaang naodo. Trong céc trong hop nay, nhét ma \at liéu nhan vao dungié tang biéndd dao
dong trung binh dia cac nguyénit va dodo6 lam ing khaing cach trung binh ga cac nguyénit
Gia sr mot vat c6 chéu dail trai qua s thaydoi nhiét do At. Néu At khdng quadn, d6 no dai
cua Vat Al ti € vai | vaAt:
Al = alAt (5.1)

Voi arla he s no dai @a vat. Véi nhitng vat khéngdang hrong nhr cac tinh ti khongddi xang,
hé s6 no dai theo cacinong khac nhau thi khac nhauoiinira, k€ so né dai ding co tié thaydoi theo
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nhiét d6 caa vat. Khi d6, d6 né dai khéng chphu thusc vao s thaydoi nhiét do caa vat, ma con ph
thudc vao nhét do tuyét ddi caa vat.

Trong thi nghdm nay, chdng taésdo hé sb ng dai aia ddng va nhém. Hai it nay c6 tinhiing
hudng nén ching ta ¢ltan xacdinh he sb ng dai aia ching theo 6t hudng bit ky. Hon nita, trong
giéi han cia phépdo, he sb no dai aia ching khdng thagbi theo nhét do.

1. MO T A DUNG CU VA PHUONG PHAP PO

Binhdun

Nhiét dién tro

0P P

>~

Ong kim laai b

Hinh 5.1. S0 d6 cdu tgo cia thiét bi do no dai

Bdng 5.1. Bing chuyén déi gisa dién tré ciia nhiét dign tré va nhigt dé cia né

Res. Temp. Res. Temp. Res. Temp. Res. Temp.

() (°C) () (°C (€1) (“C) (€2) (°C)
351,020 0 95,447 26 30,976 52 11,625 78
332,640 1 91,126 27 29,756 53 11,223 79
315,320 2 87,022 28 28,580 54 10,837 80
298,990 3 B3,124 29 27,475 b5 10,467 81
283,600 4 79,422 30 26,409 56 10,110 82
269,080 3 75,803 31 25,380 57 9,767.2 83
255,380 6 72,560 32 24,415 58 9,437.7 84
242,460 7 69,380 33 23,483 59 9,120.8 85
230,260 8 66,356 34 22,580 60 8,816.0 86
218,730 9 63,480 35 21,736 61 85227 87
207,850 10 60,743 36 20,919 62 8,240.6 a8
197,560 1 58,138 a7 20,136 B3 7,968.1 89
187,840 12 55,658 38 19,386 64 7,707.7 80
178,650 13 53,297 39 18,668 65 7,456.2 91
169,950 14 51,048 40 17,980 66 7,214.0 82
161,730 15 48,905 41 17,321 67 6,980.6 93
153,950 16 46,863 42 16,689 B8 6,755.9 84
146,580 17 44,917 43 16,083 69 6,539.4 85
139.610 18 43,062 A4 15,502 70 6,330.8 86
133.000 19 41,292 45 14,945 71 6,128.8 97
126,740 20 39,605 46 14,410 72 5,936.1 98
120,810 21 37,995 47 13,897 73 5,749.3 89
115,190 22 36,458 48 13,405 74 5,569.3 100
109.850 23 34,991 49 12,932 75
104,800 24 33,591 50 12,479 76
100,000 25 32,253 51 12,043 77
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Thiét bi do hé sb né dai sr dung trong bai thi ngkim nayduoc mé & so lugc & hinh 5.1. Thit bi do
hé sb no dai ¢pm:

- bé dai 70 cm c6 #n &p K va nhit dién tro .

- Cacdng kim laai. Trén ndi dng c6 vitdé ndi véi dau do caa nhit dién tro.

- Binhdun to hoi nuéc.

- bong b da ning dé do nhiét 46 cua nhit dién tro

- Mot vat nho dé nang nat dau ciadé 1én cao khang 3 cm.

- Mot Bia petri (150 x 35)ndé hang nréc sau khi chy ra khoi dng kim loai.

Pau tién, chéu dai caddng dugc do & nhiét d6 phong. Hi nudc tir binhdun duoc cho chy qua
cacdng nhy ng din cao subo né dai cia cacdng duoc do boi ap K vé6i dd chinh xac 0.01 mm.
Nhiét d6 caa dng duoc do boi dién tro nhiét véi d6 chinh xac 0.5C.

Dién tré cia nhit dién tré thayddi theo nhét 6 va cé i do bing mot dong hd da ring. Tir két
qua do dugc caadién tro, nhiét do cua nhit dién tré dugc xacdinh tr bang chuyn doi trén dé caa
thiét bi do va king 5.1. Mic du ndi lién hé giira nhigt 46 vadién trd 1a khéng tugn tinh, ching ta c6
thé s dung din ding tuyén tinhdé noi suy nhét d6 gitta 2diém di liéu trong kng wi do chinh xac
Xap xi 0.2°C.

. TI EN TRINH THi NGHI EM

a. Dung thréc daydo chiéu dail ciadngddng o nhiét do phong bo tir mép trong aa chbt ché bing
thép khong gdén mép trong tadai kep chi L gin ¢ 2 dau ciabngdong. Dol 3 lan va ghi cac &
qua vao king 5.2.

Pai kep chi L Chbt ché
= oI |
L | : M
[ i?
LE‘: @b = | Q | ]‘_W
Cénh taydon dan hi cua ap k¥ Bé dd c6 rAnh  Oc xain

Hinh 5.2. Ldp dat thiét bi (Nhin t trén)

Ong kim loai Ong kim laai

Pau do nhigt Cong Kt néi véi dong
; : A - dién tro A =
bau do nhit Oc tai bbng - ho da ning

dién tro

Hinh 5.3.Két noi dau do nhigt dién tré véi ong kim lazi
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b. Gan 6ngdong vaodé nhe hinh 5.2. Cbt cheé bing thép khéng grenong ddng ram khop voi ranh
cua k8 d& trong khidai kep chi L tréndng ghi ctit canh taydon dan i cua ap K.

c. Sr dung bc tai bng dé nbi dau,do nhigt di¢n tro voi 16 renc glu:aong dong,. Daq do nhiet dién tro
phai nam song songdi truc ciaongdong nhr hinh 5.3d€ né tiep xdc nhét tot nhat vai 6ng dong.

d. Cim 2 day i caaddng b da ning vao 2 6ng két ndi cua nhit dién tro o gitra dé.

e.Poc gia ti dién tré Rm cua nhit dién tro tréndong hb da ning & nhigt do phong. p lai thém 2
lan va ghi cac&liéu vao lang 5.2.

f. Sir dung dng cao swié ndi binhdun wi mot dau cia dng dong.

g. Str dung mjt quyén vo hay not vat nho naodé dé nang not dau cia dé noi néi vai binhdun Ién
cao vai cmdé nuéc ngrng trongong ddng c6 tit thoat ra ngoaiDit dia petri dr6i dau con hi cua
bng dé hang nrée chay ra tr 6ng.

h. Biéu chinh &p K d¢ kim do triing \6i vach $ 0 trén thangio. Khi 6ngdong no ra, kimdo cia &p
ké £ quay ngroc chieu kim dong ho.

i. Cip dién cho binhiun nréc. Khi hoi nuéc bit dau chiy trongdng dong, quan sat apékvadong hb
da ning. Khidién tro caa nhit dién tro 6n dinh (kim &p K ngirng quay), ghi gia tRnot vao king 5.2.
Ciing ghi hi d6 no dai 4l ciadng ddng hing cach xadinh $ vach quay éa kim ap K. Mdi vach
trén &p k twongtng Wi 0.01 mm & dai. Lip lai thém 2 &in dé co 3 gia tr cia Rnot va 4. Ghi cac
két qua vao king 5.2.

Lap lai thi nghiém d6i véi 6ng thép.

Chu y: Trwéc khi thayéng kim logi phdi mé éc tai hong dé ldy dau do nhiét dién tré ra khéi ong.
IV. KET QUA VA TINH TOAN

Bang 5.2

Tai nhiét d6 phongtm Tai nhiét dd can king nhiét thot
| (mm) | Al) =|[l — T|(mm) |Rm(Q)] 4l (mm)|A(4]) = |Al — AL |(mm)| Ruot(Q)

Lan 1
Pong |Lan 2
Lan 3
Trung binh |[= A(D= Al= A(AD) =
Lan1
Thép |Lan 2
Lan 3
Trung binh |[= A(D= Al= A(AD) =
1. S dung kang chuyn d6i 5.1 dé xacdinh cac nht d6 trm Vatnot cia 26ng kim laai tng Wi cac
gia tii dién trd Rrm VA Rnot ciia nhit dién tro. Ghi két qua vao king drdi.

tfm( C) A(trm) = |trm — trml (OC) thOt( C) A(thot) = |thot — Ehotl (OC)

Lan 1
Pong | Lan2
Lan 3
Trung binh Em= | Altym) = thot = A(thor) =

. | Lan1
Nhom Lan 2
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[ Lan 3
Trung binh trm= | Altym) = thot= | A(tnot) =

2. b6 ting nhit d6 trung binh aa 246ng kim laai
At = thor — trm
3. Sai $ tuyét dbi cuadd ting nhit do caa 26ng kim laai
A(At) = A(thor) + A(trm)
4. He sb ng dai trung binh €a 26ng kim laai

_ Al
ad = ——
) ) ) [ At
4. Sai 9 tuongdoi caaa caa 26ng kim laai
A(Al A(l A(At
,_Ach | AD Ay
Al [ At
5. Tinh sai 8 tuyét d6i caaa caa 26ng kim laai
Aa = e

6. Két qua
a=a+t+Aa

V. CAU HOI KI EM TRA

1. H¢ s6 no dai aiadong va nhom la 17.6 x 10(K™) va 23.4 x 16 (K™). So sanh é qua thu dugc
véi cac gai tr trén. Nguyén nhania sr khac nhau la gi? Lamédmaodeé taing do chinh xac ¢a phép
do?

2. Tir két qua thuduogc, ching ta cé thxacdinh b s no khdi caadong va nhdm? Néu cach xdmh.

BAO CAO THi NGHI EM BAI 5
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