
I I DOANH NGHIEP - SAN PHAM - THUONG HIEU 

T H I E T B I T H I N G H I E M 
• - • • 

D U O N G D O N G T R O N G C H A T K H I 

TS. Nguyen Van Bien, Nguyen Ghi Hien 
Khoa Vat l i - Trtfdng Dai hoc Stf pham Ha Noi 

/^ \cht fdng chuyen dong 
V>/cua chat long va chat 

khi (SGK Vat l i 10 nang cao), mot 
trong nhtfng kien thdc trong tam 
la stf phu thudc cua ltfc can mdi 
trtfdng vao hinh dang cua vat can 
chuyen ddng trong nd. De lam rd 
ban chat vat l i cua stf phu thudc 
nay, can mdt thiet bi thi nghiem 
bieu hien stf chay thanh ddng 
cua chat long, chat khi quanh vat 
can chuyen ddng trong nd. Tuy 
nhien, hien nay d trtfdng phd 
thdng chtfa dtfdc cung cap cac 
thiet bi thi nghiem ve ndi dung 
kien thtfc nay. Vi vay, viec day ve 
nhtfng kien thdc nay deu khdng 
cd thi nghiem. 

Mdt sd tac gia da nghien cdu 
xay dtfng thiet bi thi nghiem 
bieu dien dtfdng ddng trong chat 
long [1], chtfa cd nghien cdu nao 
ve thiet bi thi nghiem dtfdng 
ddng trong chat khi. Trong khi 
dd viec nghien cdu stf chuyen 
ddng thanh ddng trong chat khi 
la cd sd rat quan trong cho cac 
dng dung ki thuat nhtf trong qua 
trinh che tao hinh dang canh 
may bay, vd xe d td... Chinh vi l i 
do tren, chung tdi da tien hanh 
tien hanh nghien cdu thiet ke 
che tao thiet bi thi nghiem bieu 
dien dtfdng ddng trong chat khi. 

1. Che tao thiet bj t h i 
nghiem 

- <5ng ddng khi lien tuc cd 
dang hinh chtf nhat dtfdc che 
tao nhtf sau: Hai canh ngan cua 
hinh chtf nhlt (1) dtfdc tao bang 
hai dng nhtfa dtfdng kinh 9 cm, 
dai 20 cm. Canh dai thd nhat 
cua hinh chtf nhat dtfdc ghep 
bang hai dng nhtfa dtfdng kinh 9 
cm, dai 30 cm vdi mdt dng nhtfa 
dtfdng kinh 14 cm dai 40 cm (2) 
thdng qua hai dng chuyen. Canh 
dai cdn lai cua hinh chtf nhat nay 
dtfdc ndi bang 2 dng nhtfa dtfdng 
kinh 9 cm dai 30 cm (3) vdi mdt 
dng ndi hinh chtf T (4). D i u cdn 

lai cua dng ndi chtf T dtfdc bit 
kin bang mdt dng nhtfa chi hd 
mdt dau (5). De ndi cac canh cua 
hinh chd nhat ta dung cac ong 
ndi vudng gdc cung dddng kinh. 
(Hinh 1) 

- Trong dng nhtfa ndi vdi 
hinh chd T lap mdt quat gid nhd 
td bd tan nhiet cua may vi tinh 
cu (6). Dat mdt may tao sddng 
vao dng chin hinh chtf T sao cho 
may tao stfdng nam thing ddng 
(7) (hinh 2). 

- 6* gida dng canh d i i cua 
ong ddng (2) khoet mdt cda 
quan sat (8) cd kich thddc 15 cm 
x 10 cm doc theo dng. Ludn vio 

Hinh 1. 6ng dong hinh chft nh$t 
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trong ong nhda (2), ngay trtfdc 
cOfa quan sat cac ong hut ntfdc 
giii khat dtfdng kinh 3 mm, dai 
10 cm sao cho cac ong hut song 
song vdi nhau va kin toan bo 
thiet dien dng nhtfa (9). 

Ngay sau cac dng nhtfa, tao 
mdt ltfdi constantan (9) chan 
vudng gdc dng nhtfa bang each 
udn mdt sdi day constantan dai 
khoang 2m thanh cac dtfdng gap 
khdc song song va each deu nhau 
lcm. Ltfdi nay dtfdc dot ndng 
bang mdt ngudn dien mdt chieu 
12V. Tdc dd quat gid cd the thay 
doi bang each ta ndi quat gid vao 
ngudn dien cd the thay doi dien 
ap hoac mic ndi tiep quat gid vdi 
mdt bien trd. 

- De chieu sang ctfa quan 
sat, ta lap mdt he thdng den LED 
gdm 36 den dtfdc dat d 2 ranh 
song song hai mep cda quan sat 
sao cho mdi ben gdm 18 den va 
cac den chieu theo phtfdng snng 
song vdi nhau. 

- Gd vd Ion thanh nhtfng 
hinh tru cd thiet dien la nhtfng 
dang khi ddng hoc khac nhau 
rdi gdn vao mdt nam cham trdn 
qua mdt thanh nhtfa nhd de tao 
thanh cac vat can (hinh 3). 

- D l cd dinh cac vat can tren 
dng nhtfa tai cac ctfa quan sat, 
doc theo thanh dng ta gin mdt 
thanh sit mdng vao dng nhtfa, 
thanh sit niy se hut cic chin d l 
bang nam chim cua cic vit can 
da chi tao. 

2. Nguyen tic hoat dong 

- Dd ntfdc ngip miy tao 
stfdng rdi cho may tao stfdng 
hoat ddng. Stfdng dtfdc tao ra ttf 
may tao stfdng (7) se dtfdc mdt 
chile quat (6) thoi chay vdng 
quanh he thdng dng dan di qua 
ctfa quan sat thanh ddng. 

- Khi ddng khi chtfa nhtfng 
hat stfdng chuyin ddng qua cic 
dng hut ntfdc (9) ddng khi se 
trd nen dn dinh v i diu. Tiep 
theo, khi ddng khi niy gap tam 
ltfdi constantan ndng d v i i t r im 
dd, cac hat stfdng cham vio day 
constantan biin thinh hdi ntfdc, 
do dd ddng khi se trd thinh cic 
dai stfdng song song vdi nhau. 

- Nhd stf chieu sang cua he 
thdng den LED, cic hat stfong 
se t in xa inh sing din mit giup 
ta de ding quan sit cac d i i khi 
chda stfdng 

3. Tien hanh thi nghiem 

Thi nghiem 1: Quan sat stf 
chay thinh ldp cua chat khi 

- Bat miy tao stfdng khoing 
30 s cho ltfdng stfdng dtfdc tao ra 
l i du quan sat, bit quat (7) hoat 
ddng d tdc dd thap sao cho cd 
th i nhin thay ddng stfOng di qua 
ctfa quan sat. 

- Bit he thdng din LED v i 
cho ltfdi constantan hoat ddng ta 
se quan sat dtfdc d cda quan sit 
cac d i i khi chda stfdng chuyin 
ddng thinh ldp. 

- N iu dit vit can cd mat clt 
cd dang khi ddng hoc, ta thay cic 
d i i khi udn doc theo b l mat cda 
khi ddng hoc v i khdng tao thinh 
xoay (hinh 4) 

Thi nghiem 2: Quan sit stf 
tao thinh xoay trong chat khi 

- Cung t i ln thinh thi. nghiem 
tddng td nhd thi nghiem 1, chi 
khic ting tdc dp cua ddng chay 
bang each tang tdc dd cua quat 
(7) ta thay tren cda so quan 
sat van thiy nhtfng dai stfdng 
chuyin ddng song song vdi nhau 
nhtfng vdi van tdc ldn hdn. 

- Di t mdt vit can cd hinh 
dang mdt thanh mdng chin 
ddng chuyin ddng cua cic d i i 
stfdng ta thay phia sau thanh 
mdng, ddng chay se tao thinh 
cac xoay hon loan (hinh 5). 

- Niu dung vat cin cd thiit 
dien hinh trdn ta thay: Ban diu d l 
van tdc ddng chay nhd, thi ddng 
khi chuyin ddng quanh vit can 
thinh ldp, phia sau vit can khdng 
cd xoay. Khi ting van tdc ddng 
khi, din mdt gii tri nhat dinh, se 
xuat hien xoiy phia sau vit cin. 

Thi nghiem 3: Quan sit sd 
chuyin ddng luong khi qua md 
hinh canh may bay va d td do chdi. 

Hinh 2. Mat cat ong dong hinh chu nhat 
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Hinh 3. Cac vat can co mat cat khac nhau 

Hinh 4. S\r chay thanh lop quanh vjit c6 
dang khi dgng hye 

Hinh 5. Si/ tao thanh xoay ciia chat khi 

Hinh 6. Duong dong quanh vat can 
ty quay quanh true 

- Bat may tao stfdng, quat, 
he thong den LED va ltfdi 
constantan nhtf thi nghiem 1. 

- Dtfa vat can cd thiet dien 
mat cat giong mat cat cua canh 

may bay, ta thay ddng khi 
chuyen ddng thanh ldp doc theo 
phan tren va phan dtfdi canh 
may bay. Ddng khi chuyen ddng 
d sat phan tren canh may bay 
chuyen ddng nhanh hdn ddng 
khi chuyen ddng sat ben dtfdi 
canh may bay. Dieu nay l i giai stf 
tao thanh stf chenh lech ap suat 
tinh cua phan tren va phan dtfdi 
canh may bay gdp phan tao nen 
ltfc nang tac dung len canh may 
bay giup may bay bay dtfdc. 

- Thay vat can bang mdt xe d 
td do chdi ta cung cd the quan sat 
dtfdc stf chuyen ddng cua luong 
khi khi gap vat can. Ta cung thay 
dtfdc vdi cac kieu xe md hinh 
cd dang khi ddng hoc, ddng khi 
chuyen ddng thanh ddng cdn ddi 
vdi cac xe md hinh cd dang mat 
cat hinh vudng hoac hinh chtf 
nhat thi ddng khi sau xe se tao 
thanh xoay. 

Thi nghiem 4: Quan sat hieu 
tfng Mac - nut 

- Bat may tao stfdng, quat, 
he thdng den LED va ltfdi 
constantan nhtf thi nghiem 1. 

- Gdn vat can cd thiet dien 
hinh trdn vao mdt true md td 
nhd sao cho true md td trung 
true ddi xtfng cua vat rdi dat vat 
vao cda quan sat. 

- Khi md td chtfa hoat ddng, 

vat can ddng yen, ddng khi 
chuyen ddng ddi xdng hai ben 
vat can. 

- Bat cho md td hoat ddng, vat 
can ttf xoay quanh true, ta thay d 
phia luong khi cung chieu quay 
cua vat can chuyen ddng cd van 
tdc ldn hdn phia cdn lai (hinh 6). 

- Chinh nhd stf chenh lech 
van tdc nay se tao ra stf chenh 
lech ap suat tinh gitfa hai ben 
vat can tao ra mdt ltfc day vudng 
gdc vdi phtfdng chuyin ddng 
cda luong khi. Day chinh la hieu 
dng do nha bac hpc Mac - nut 
(Gustav Magnus) nghien cdu 
nam 1850. 

4. Kha nang su" dung thiet 
bj th i nghiem trong day hoc 

Thiet bi thi nghiem nay 
cd the dtfdc sd dung lam thi 
nghiem bieu di in khi day hoc ve 
sd chay thanh ddng cua chat khi 
va v l nhtfng dng dung cua dinh 
luat Bee nu l i [2], Ta cung cd th i 
tien hanh to chdc day hoc dd an 
hoac to chdc hoat ddng ngoai 
khda cho hoc sinh trong dd hpc 
sinh cd nhiem vu td chi tao cac 
thiet bi thi nghiem biiu dien ve 
dddng ddng va t i ln hanh thi 
nghiem nghiln cdu vdi chung d l 
tim hieu nguyin t ic hoat ddng 
cua nhi iu loai dng dung trong 
ki thuat, trong t h i thao cd l i in 
quan.B 
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