BAN THIET KE VAT LY: PO LUGNG CAC CHIi SO QUAN TiNH

Hudng dan tu do Swingweight, Twistweight va Recoilweight tai nha

DS

Rod Cross & Crawford Lindsey (Trich Chudng 5: The Physics and Technology of Tennis)

Bién dich: Sky Tennis
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Phong Thi Nghiém Tai Nha Cua Ban

Chao ban, t6i 1a Rod Cross. Khéi lugng tinh cla vdt cé thé do bang chiéc can dién tu. Nhung dé biét cam giac thuc su
khi vung vadt, ban can do Mé-men Quan Tinh (Moment of Inertia). Tin tot 1a: Ban khéng cin co may hang ngan do
la. Vi nguyén ly Con Lac Vat Ly, ban cé thé tu do ludng dd chinh xac tuyét déi ngay tai nha.
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J Quan tinh (Khéi lugng) = Su khang lai chuyén ddéng thang.
\_ p . F
M6-men Quan Tinh = Sy khang lai chuyén ddng xoay.
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Truc Tay Cam:
Xac dinh Swingweight

(Trong lugng vung).

Xac dinh Recoilweight
(Strc chong giat Lui).

-

‘em ai", hay
t ngudn tu 3 truc nay.
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Moi khdi niém "nding ddu’
2 2
é xoay tré" déu bd
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Ma Tran Pac Tinh Quan Tinh

| Truc Xoay (Axis) l Y Nghia Thuc Chién

Truc cach chop can

Cam gidc nang/nhe khi

w
S
el S el S -l."-
L
L e
B
Ry
'h'. "'.‘-"'#"
\

4 ""_—@
*

Piém can bang (CM)

d6 ém va truyén soc.

vot 10.16 cm (4 inches) ;l:‘;%\gug;: g:’jngéiav{g R
Truc doc (L s) Do on dinh khi danh
e e 20| lech tam (gc 3h/9h). kg - cm?
e S LT WG Chdng 1at mit vot.
Recoilweight e Su chong lai luc giat lui
uc ngang qua khi va cham. Quyét dinh | kg - cm?
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1. SWINGWEIGHT: Thiét Lap Con Lac

1. Dung 2 thanh kim loai tron (~1/4
inch), dat cach nhau ~6 inches nh6

i - g ra khoi mép ban. Gilr chat dau kia.
f=l===l - ff ,
= . . 2 - & ’
I R — 2. Treo vot thang dung bang cach tua
_ //// R mot day ngang (cross string) |én 2

\ AN
=\ =
; m§

thanh ngam.

3. Day nhe tay cam dé vot dao dong tu
do nhu mot con lac.

Pendulum

S K/ Swing Path p -
‘L 5 ! « ~~ MEO: Luﬁn} gilr bién d6 goc vung < 15° so V0
T o ';@: phuong thang ding. Treo & day ngang cang
A, =) gan gilra mat vot, két qua cang chinh xac.
- J

&1 NotebookLM



Giai Ma Cong Thirc Swingweight

P2 Y2
- -+
1000 1000 ]

M: Khéi lugng téng - , P oeeeinane P: Khoang céch tir Biém can bing (BP)
cua vt (Grams). _——r dén mép dudi day treo (cm).

N | y Y- Khodng céch ti Diém can bang dén
N« MOC 4-inch (Y =BP - 10.16 cm).

~N— _.'___ B i G ey ATE A
= M M/ f/ f/ ’/‘/ 3

Mx I,‘ "’l

rBP ! 71096cm

BP: Diém can bing tinh - BP: Diém can béing tinh
tii chop can vat (cm). ti chop can vgt (cm).

T

T: Thoi gian
1 chu ky dao
dong (Giﬁy).
(Meo Bam gid -

10 lan dao dong
roi chia 10).
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Nhat Ky Phong Thi Nghiém: Tinh Toan Thuc Té

. Ho so Vot Mau: 3. Ap dung céng thiic:
- M=291g Do dugc P = 16.1 cm.
i) (BP=35.7tm Thoi gian 10 dao dong=12.85s->T = 1.285s.
2 1.TimY: SLL L [16.1 x 1.285?2 25542
Sl | Y =357 10116 Ei25.54 cm 40.28 — 1000 1000 _

"1\

e Két qua: SW ~ 308.4 kg - cm?
2. Thuc nghiém treo vat: —

Do dugc P =16.1 cm.
Thai gian 10 dao dong = 12.85s ->
T =1.285s.

Phuong phép tha cong nay cho sai s6 cuc thap, chi + 0.3% so véi ly thuyét tuyét doi!
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2. TWISTWEIGHT: Ké Thi Cdia S Léch Tam

e Khi ban danh bdng truct tam (G sat mép
3h hodc 9h), vat c6 xu huéng vén xoan lat
trong tay. Bong sé bay sai quy dao va triét
tieu luc danh.

* Twistweight (Mo-men phan cuc) do ludng
kha nang chong lai luc van xoan nay.

e TW cang cao -> Mt vot cang on dinh ->
\Vuing diém ngot (Sweetspot) theo chiéu
ngang cang rong.

Muc TW trung binh cua vot

| tennis trén thi trudng chi dao
dong tu 13 - 24 kg - cm?.
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Thiét Lap Nam Ngang (Horizontal Setup)

1. Xoay vgt 90° so vai setup trudc, dat
mat vgt nam ngang song song Voi
mat ban.

2. Dat 2 thanh ngam ti I1én cung mot

| day doc (main string) cach xa truc

| trung tam.

3. Nhdn nhe mép khung vt dé tao dao
dong van xoan tuan hoan.

Piém Can Bang (BP)

>

[ T I |
.

alalelal “

y BAT BUC: Biém can bing (BP)
phai nam chinh gitta hai thanh ngam.
| f| phi ndm chinh gita hai thanh ng
3 Néu khdng, vot sé 1at. (Dung thudc
| / ngan ép sat mat cudc dé tinh chinh).
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Giai Ma Cong Thiic Twistweight

Udlmelen
40.28 ~ 1000

|7 | T: Thoi gian 1 dao dong xodn
AN \\\( (Gidy) - B&m 10 I4n va chia
! :

TW=M

i Ghi chu: :
Rat khé dé do TW bang
may tu dong thong
thudng. Phuong phap dao

0.

dong nay la cach tuyet
vGi nhat de ban tu kiém
chiing dd 6n dinh mat
vot.

trung tdm dén mép Sgi day
ti [en ngam (cm).
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Ung Dung: Tdi Uu Hoa Twistweight Bang Chi

Ban c6 thé cha dong ting Twistweight bang cach dan dai chi (lead tape) 6 vi tri 3h va 9h.
Tai sao lai |a vi tri nay? V | chiing ndm cach xa truc xoay doc nhat!

Case Study: Tinh Toan

Gia su:
» Dan tong cong M = 10 gram chi.
» Khoang cach tu truc doc dén vj tri

dan R =14 cm.
Tinh toan muc tang:
MUc ting TW = 10 - (14)2/ 500
M . B2 =10-196 /500
Mifc ting TW = 200 = 1960/ 500

(Trong d6 M Ia tong
trong lugng thém vao)

> Miic ting nay tudng dudng #gﬁ}% Twistweight cho mot cay vgt thong thudng.

Mc tang TW = 3.9 kg - cm?.

M6t thay ddi nhé tao ra su én dinh khdng 10!
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3. RECOILWEIGHT: Khéng Lai D Giat Lui

Trong 5 mili-gidy (ms) va cham, lyc tac dong lon dé'rl muc tay ban khong thé giil chit can vot
lam truc xoay. Gy vgt thuc chat ty xoay quanh Diém cén bang (Center of Mass) cua né.
Recoilweight chinh [a Mo-men quan tinh do tai truc E)iém can bang. Recoilweight cang cao, vot
cang it bi giat Ui, luc tra lai bong (ACOR) cang I6n va cd tay ban cang it phai chiu chan dong (shock).

€9 Sai thuc té €2 vat ly thuc té

Diém can
(Center ofmat)

o -
. ) =
(i)

\_‘ Co tay/Can vot

(Truc xoay gia)

\‘!1!!9!!!

Piém cén bang
(Center of Mass)
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Axis 1 (Swingweight,
4-inch mark)

L L

= | )))1
e ————————————
Axis 2 v
(Center of Mass)

Lam sao dé tinh Recoilweight ma khong can treo vgt thém lan nao niia?

Dinh Ly Truc Song Song (Parallel Axis Theorem) v /.
"

Hay dung vat ly thuyet Néu ban da biét mé-men 6 mdt truc (Swingweight
ban c6 thé tinh no cl truc song song (Recoilweight).

Luu ¥ Dan vi: Dé cong thiic nay chuan xac, ban

Dinh ly:

=1 +M- Y

(distance)

Cong thiic quy doi:

RW=SW-M-Y-

bt budc phai quy doi Kndi lugng M ra

Kilograms (kg), trong khi Y van giti nguyén Centimet (cm). (Vi du: Vgt 300g > M = 0.3).

& NotebooklLM



Tong Hap: Quyén Ning Tuy Chinh Vgt (Customization)

Vi tri 12 Gidl (Dinh du):

g s i Tac dong: Tang cuc manh
Vi tri 3h & 9h (Hai bén): __ = Swingweight.
Tac dong: Tang manh ' Hiéu ting: Toi da hoa Power,
Twistweight, tang nhe nhung hy sinh do cd dong.

Swingweight.
Hieu ng: M6 rong vung
diém ngot, chong lat cuc

tot.  chdng lat. Chaop Can Vgt (Butt):

Tac dong: Tang Recoilweight, hau
nhu KHONG doi Swmgwelght

Hiéu ting: Giam sdc, lam ém vot,
gill nguyén toc do vung.




Vat ly dinh hinh Cam giac:

‘Ning dau’, ‘Chic tay’, ‘Em 4i” khong phai 1a
ao giac. Chung la nhitng con so c¢6 thé do luong
va thay doi.

Khoa hoc trong tim tay: M6t chiéc ban,

2 thanh kim loai, thuée day va dong ho bam gio
w0ty la da dé giai ma DNA céy vot cua ban. Hay tu do,
o tinh chinh, va cdm nhan su khac biét trén san!

Bién dich va tong hop tir Chuong 5: Measuring Swingweights. | Sach: The Physics and Technology of Tennis

(Rod Cross, Howard Brody, Crawford Lindsey). | Ban quyén Bién dich: Sky Tennis. Md khéa khoa hoc Tennis clung Sky Taoa
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