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(Feel)

ai 1a phép thuat; né la phan &ng co sinh hoc doi

biét xay ra trong chuwa t¢i 5 mili-giay (ms).
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nnis Laboratory

Nguon Goc Cua b6 Cirng (Stiffness): Do Day Khung Vo't

Pd clrng tang gap ddi khi do day khung vot (Beam Width) tang gap dbi. Giong nhw mét chiéc thwéc ké,
khung vot chdng lai lwc bé cong tot hon nhiéu khi dwoc dat theo chiéu doc thay vi chiéu ngang.

Khung truyen thong (Narrow):

Dé udn cong, bong it bi cach
khung khi danh xoay.

Khé udn cong, it bién dang,
truyén Iwe tot hon.

Bién dich:

ﬁ'l hbtebnﬂchM



Po Luong Bo Cirng Qua Tan S6 Rung (Hz)

Khung vot cirng uon cong it hon, nhung phuc héi hinh dang nhanh hon, tao ra tan so rung cao hon.
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Vot Go / Wood: 90 Hz //:—\\ A

[T‘é 5 thap (<120Hz): Bién d6 dao déng I6n,

Vot Mém / Flexible: 120 Hz - 140 Hz //\/\\ //\\ //\\ //\\ //\\ //\\ //\\ //\ >
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! anh, quang dudng
ao dong ngan g co su udn cong dang ké).
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Ma Tran Chan Poan: Khung Cing vs. Khung Mém

Tieu chi

Tan s6 dao dong:
Khoang cach uén cong:

Bong cham ngoai tam (Off-
center):

banh bong xoay (Topspin):

7

Khung Vot Cung (Stiff)
Cao (~200Hz)
Rat ngan

Gilr duoc luc danh tot, it
rung dong lon

Nguy co cach khung cao
hon (do vanh vot day)

4

Khung Vot Mém (Flexible)
Thap (~120Hz)
Dai

Mat luc, rung dong manh
gay kho chiu

Dé danh xoay gat, an toan
hon

Bien dich: Sky Tennis.
A NotebookLM



Vung Rung Pong & Bucong Nut Tinh (Node Line)

Trir khi ban danh tring tam, khung vot sé ludén dao dong. Tuy nhién, cé moét khu vuc phép thuat triét tiéu hoan toan su rung dong.

buong Nut Tinh (Node Line):
Kéo dai tlr 10h dén 2h. Panh tring
duong cong nay, khung vot va tay
cam hoan toan khéng rung dong.

Vung Do: Dinh vot (Tip), C8 vot
(Throat), Chudi vot (Butt) - Noi
khung dao déng manh nhét.

Diém Nut (Node Sweetspot):
Noi Dudng Nut giao vdi truc doc cua
vot - Diém ngot hoan hao nhat cho
cam giac khéng rung.

Bién dich: SRAE%LM



Chay DPua Véi Su Rung Pong: Tai Sao Bong Lai La Bo Giam Chan?

Qua boéng tennis luu lai trén mat ludi da lau dé tu bop nghet su rung dong cua khung vot cing.

- Thoi gian lvu bong / Dwell Time: 5 ms >

Su That: Qua bong luu lai
trén ludi Sms. Song rung
dong cua vot cirng (200Hz)
mat 2.5ms dé di hét mot
vong.

Két Qua: Bong rai mat ludi
sau khi song di qua, hap
thu va triét tiéu dao dong.

[\ /\ /\* /\ /\ (D6 la ly do danh béng golf
| | bang vot tennis sé gay
| rung cuc manh vi bong rdi
| di quéa nhanh!)

Chu ky uon cong / Vibration Cycle: 2.5 ms 2.5ms

4
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Su Ao Tudng Clia Cuc Giam Chan Ludi

Tay cta ban la b6 giam chan khung vot tot nhat tirng duge phat minh, khéng phai phu kién gan trén ludi.

Am thanh luéi (Ping):

Cuc giam chan cao su cuc ky hiéu qua trong
viéc loai bo tiéng ping tan so cao (~500Hz)
cua day dan.

Rung dong khung (Hum/Shudder):

Cuc giam chan hoan toan khong coé tac dung
doi vdi su dao dong lac lu cua toan bo khung
vot truyén xudng tay cam.

Bién dich: $ & notebookim



Géc Nhin Caa Cén Trung: Ban Chat Cua Chan Pong (Shock)
Chan déng khdng phai 1a song rung, ma la mot lwc xoay vat ly tan bao. Bong day mat vot lui
lai, budc chudi vot giat manh vé phia trwoc, dap vao tay ban.

F 1

Lwe tac dong lén mat lwdi:
~200 pounds.

Thoi gian xay ra: 0.005 giay.

Lwe sbc truyén xudng tay:
~100 pounds (trong vong 50ms
khi tay c6 gang phanh vot lai).

L -
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Tam Va Cham (Center of Percussion - COP)

« DPiém COP Ia diém ngot khr chan. Khi bong cham diém nay, chuyén dong giat t¢i ciia chudi vort

bi triét tiéu hoan toan b&i chuyén ddng IUi ctia toan bd khung vort.

» Néu danh tring COP, ¢b tay ban sé hoan toan khéng phai chiu lwc day xoay truc (Shock).
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1. Panh vao dinh dau vot
(Tip Impact)
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2. Danh vao cd vot
(Throat Impact)
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3. Danh trung COP
(COP Impact)
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Ban D6 Piém Ngot Tuyét Doi

Khong c6 mot diém ngot duy nhat. Vgt cta ban co nhiéu diém ngot phuc vu cho cac muc dich vat ly khac nhau.

THE TENNIS LABORATORY

buong Nut (Khir Rung):
Nam cao hon. Danh vao day dé
c6 cam giac ém ai, khong té

buot (No Vibration).
( ) Tam Va Cham (Khtr Chan):
Nam thap hon. Danh vao day
@) dé tranh luc soc bé gap co tay
N (No Shock).

Bien dich: Skv Tennie
: £ NotebookLM



Ma Tran Chan Poan: Phan Biét Chan Dong va Rung Pong

LV
Chan Pong (Shock) Rung Dong (Vibration)
O Vot xoay ngugc quanh Khung vot udn cong va
Nguyen nhan: truc co tay dao dong song

Cam giac (Feel):

Cu va dap bao luc, giat
lui T huong

Su rung lac tan du té

budt qua lai

Piém danh toi uu:

Tam Va Cham
(COP - thap hon)

Piem Nut

(Node Sweetspot - cao hon)

Cach khac phuc:

Tang trong lugng vot
(Swingweight), quan can mém

Dung khung vot cung hon,
danh bong trung tam

Bién dich: Skv Tennis.
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Tuy Chinh (Customization): Cau Tric Lai Trong Luong

Ban c6 thé thay doi cac dac tinh vat ly (giam chan, tang on dinh) bang cach ba tri lai khoi lugng bang bang chi.

Goc 3h & 9h:

Tang Twistweight
(trong luong

lwong chdng xoan).
Giam hién tugng lat
mat vot khi cham
bong léch tam.

Goc 3h & 9h: Tang Twistweight (trong
lugng chdng xoan). Giam hién tugng
|4t mat vgt khi cham béng léch tam.

-»>

Chudivot: ---------oeeeeeeoo

Tang khai luong téng (Mass)
giup hap thu xung luc (Shock)

ma khong lam mat tinh co dong

(Maneuverability) cia dau vot.

Bién dich: Skv Tennis.
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Cong Thuc Tuy Chinh Diém Can Bang (Balance Point)

Str dung cong thirc todn hoc nay dé tinh toan chinh xac su dich chuyén diém can bang khi thém bang chi.

x: Khoang cach Piém can M: Tong trong lugng
bang mdi sé dich chuyén \ / hién tai cua vot (gram).

(mm). |—|_ =
AP m(D - B) Al

x k1 Sosp s
m: Trong lugng bang chi | / M + m p—t

dugc thém vao (gram).

'L““x.
|_|_ / \_I J ~o_ /
D: Vi tri dan bang chi B: Piém can bang ERET

(tinh tlir day chudi vot, mm). (tinh tir day chudi vot, mm).

r 1

Luon tinh toan trudc khi dan chi de bao toan hoac tinh
chinh cam giac vung (Swingweight) theo y muon
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