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' Dua trén "Technical Tennis” cla Rod Cross & Crawford Lindsey | Bién dich: Sky Tennis.
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XUAT PHAT DPIEM: CAM GIAC KHONG PHAI LA VAT LY

Hau hét ngudi chai chon day va do cang dua trén thoi quen, chi phi va "loi don". Ching ta thuong diéu
chinh do cang dé tim kiém Strc manh (Power), D6 xoay (Spin) va Kiém soat (Control). v 3

Loi don truyén miéng (Tennis Lore): ' Su that Vat ly (Lab Reality):
Cang chung dé tang luc, cang chat dé kiém soat. | Bat ké do cang, vat liéu hay cach dan ludi, moi diéu chinh
| vé day cudi cung chi thay doi mot yéu to duy nhat:
PO CUNG MAT LUOI (Stringbed Stiffness).

i - Bién dich: Skv Tennis.
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Van toc bong (Ball Velocity)

i

DO CANG & SUC MANH: KHOANG CACH CHI LA 2%
Trong cac bai test va cham bua tinh (non-deformable hammer), moi day & moi dd cang déu tra
tra lai ~95% nang lvong. Sw khac biét nam & qua bong.

+1.2 mph (2%)

— Ludi chung (Mat lu'6i mém)

Ludi bién dang nhiéu hon, bong bién
dang it hon. Do bong it bi nén, n6
mat it nang lwong hon (béng thudng
|am mat 45% nang luong hap thu).

1

+— Két qua toc do
Giam 10 Ibs (khoang 4.5 kg) do cang

o —

Bién djch: Sky Tennis.

i chi lam tang vén toc béng chuwa dén e/
T 2% (twong dwong thém 1.2 mph - >
S cho ct danh 60 mph).
| O— Sw that phii phang
5 v Mtc tang luc nay nho den mirc 7
7 | [ ban khéng thé nhin thay bang mat
| 60 Ibs 50 Ibs thwong khi bong roi vort. |
AN .
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VI SAO DAY CHUNG LAI PANH SAU HON?

Néu toc do bay chi tang 2%, tai sao bong lai bay sau hon dang ké? Khoang cach tang thém dén tir 3 yéu to két hop:

Cang chung (Loose String)

[ J—
——— - ——

Cang chat (Tight String)

1. Nhanh hon mot chut (Speed):
Qua bdéng bay nhanh hon 1.2 mph -> Roi xa hon khoang 30 cm.

2. Goc cat bong cao hon do quy dao vung vot (Swing Arc):
Thai gian luu bong trén day chung lau hon. Trong lic d6, vot cta ban tiép tuc di chuyén di
|én theo vong cung, day goc xuat phat (launch angle) 1én cao hon.

: Chan ly méi: Cang chung dé
3. Goc nay doc hon (Rebound Angle): danh siu, cdng chat dé an toan.
Khi bong dap vao mat lu6i mém & goc nghiéng, né cay sau thanh mot céi “ho” va vap phai (String loose for depth and tight
mot “ngon do6i” can dudng truot. Bong bi cham lai theo phuong ngang nhiéu hon phuong for safety).
doc, khién goc nay ra vuéng goéc hon véi mét vot.

Bien djch: Sky Tennis A NotebookLM



HIEN TUONG LUGI “CHET” (GOING DEAD)

\ I e

Tat ca cac loai day déu mat do cang tur giay phut roi khoi may dan. Ludi Polyester mat cang nhanh

nhat, ruot tu nhién (Gut) giir tot nhat.

Do cang / Tension (Ibs)

Thoi gian / Time

D¢ dan hoi (Resiliency) = 100%

r N

Khi day bi “chét”, diéu gi thuc su xay ra? \x

- Khong phai mat tinh dan hoéi: Ludi van phuc
hoi 100% hinh dang ban dau (resiliency). N6
khong mat di nang lugng hay luc danh.

- Ban chat vat ly: Ludi chi don gian la it cing
hon (softer).

- Ban chat tam ly: Ban khong cam nhan duoc
“ct nd” (punch) nhu trudce. It chan dong
(shock) bi truyén vao tay hon khién bo néo
dién dich la “yéu di”, du thuc té bong bay ra
voi van toc bang hodc nhanh hon.

iy Y

| | | | | | j
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CHAN DOAN: KHI PO CANG GIAM XUONG

Giam do cang anh huong dén toan bo hé sinh thai cua cu danh.

o EEEEE

b

t _ .. | Dayméi/Cingchit | Day cii/Tring day e
M (Stiff Stringbed) (Soft Stringbed) LY.CoX atly J
e - > 5  » 4| Day chung lam luu bong lau,
Klgmtsoi‘.it Cao (Hiéu ﬂ,ﬁlag;t nhin) mat vot bi van xoan nhiéu hon
(Control) U Ung bz khi dnh trang léch tam.
Am thanh Tiéng “Twing" Tiéng “Twang” Tén s6 dao dong cua day
(Sound) (Panh / Ping) (Tram / Thud) chung thap hon.
Cam giac o o ; S TN (Y Luc chan dong truyén vao
2 Kho, durt khoat Nhao, it phan hoi tay giam di.
Do Sau Ngan hon Sau hon Goc xuat phat bong cao hon.
(Depth) |y v 3

Eaeald gitn dich: Sy Tenns, DN ==
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KEO DAN TRUOC (PRE-STRETCHING)
Giai phap kiém soat do hao hut luc ciang

Khi mot sgi day duoc kéo cang va chot lai, do cang

bat dau giam ngay lap tirc. Cang day cang cao,
hién tugng “chung” (creep) cang xay ra lién tuc.

Po cang gian

r L
|< > - Loi ich: Kéo dan day trudc (Pre-stretch) mot
hodc hai lan trudc khi dan sé lam cham toc do
mat luc cang moi ngay.

-

- Panh doi: Day sé cho cam giac cing hon ¢
cung mot muc kilogram/pound so vai day
khong kéo dan trudce, vi mot phan do co dan tu
nhién da bi loai bo.

.

- Giai phap thay thé: Don gian la dan vgt & mirc
do cang cao hon mong mudén mot chut ngay tur
dau.

\ = mmil|
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PO CANG & DO XOAY: MOT SU HIEU LAM HOAN HAO

Loi khuyén cd: "Cang chdt dé tao xoay."

| |\ = 3
Bl ,_;{ == | = Thuc té phong thi nghiém: Do cang, kich cé | —
= = e ——r day, hay vat liéu day hau nhw KHONG cotac |
| l 1 II ddéng vat Iy truc tiép dén mirc dd xody (spin). |
. | |

Vay tai sao nguwdi choi lai cdm thay xody hon?

AN 1. Phan xa bu trr: Lwdi cang chat lam |
i 5 \\ bnng lbar*_:r rj%arl Ia|.hE3§: bu dap tt.’ir.;n satt.:, e
- | nguwoi choi buoc phai vung vot man
, N PP [peeeese b’
B mf [HBEU EPW} ® va nhanh hon. Téc d6 dau vot nhanh
— I/ hon = Tao ra nhiéu xody hon. (BAN =
B / tao ra xody, khdng phai soi day). —

2. Ao anh thj giac: Day cang chat khién
bdong r&i vot cham hon. Voi cung mét
lvong vong quay, ty 1é xoay-trén-téc do
(spin-to-speed ratio) cao hon khién cu
ndy trong co vé xody gat hon.

e =

W

nanics Blueprint

Puc két: -
' P cang cuc cao (High Tension) Hay dan chat lwgi *néu ban muon TU MINH tao thém dd xoay*. :

Biomec

| |
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" GIGI HAN CAM NHAN CUA CON NGUOI

Gan nhu moi ngudi choi déu khang dinh ho cé thé cam nhan mic
chénh léch 1-2 1bs (0.5 - 1 kg) luc cang. Khoa hoc ndi gi? - Z “
fJKﬁt qua tU bai Test md (Blind

Test) trén 41 tay vgt gioi:

THU NGHIEM MU
(BLIND TEST)

- Chi 27% nhan ra su khac biét
khi dé chénh 1éch tu 11 1lbs
(5 kg) trd xudng.

-—

- 37% KHONG THE phan biét
dugc ngay ca khi hai cdy vogt
chénh nhau t6i 22 1lbs (10 kg).

73%

Khong nhan ra su
chénh léch <11 1lbs

- Nhiéu ngudi néi ho nhan ra
sy khac biét, nhung sau do lai
chi sai cay vgt nao cang chat

Lﬁn. A

" Khi loai bo cac yéu td nhu tiéng dong (dung nit gidm chdn va bit tai) va khéng dugc s§ day, viéc xac dinh’
do cang ngay lap tlc qua tdc do hay do xody la bat kha thi. Lugng chénh 1léch 10 lbs chi thay doi téc do
_ bong 1 - 2%, khong du dir 1iéu cho bd ndo phan doan. i

73%

Bién dich: Sky Tennis. A NotebookLM



'NEU KHONG PHAI PO CANG, CHUNG TA DANG CAM NHAN Gi?

Cam gidc (Feel) 1a mdt su dién dich tong hgp cua bd ndo, khong phai 1a
mot phan (ng xic giac truc tiép vdi soi day.

[j:" — , ,

1. Chan dong & Rung dong (Shock & Vibratiuﬁ
Ban khong "cam nhan" sgi day. Ban cam
nhan cach do cung cla mat ludi lam thay
doi cudng do va thoi gian cla cac cl va
dap (thump) va rung lac (buzz) tir can vgt
truyén vao tay.

L

I-2. Am thanh (Acoustics) ,
Gan 50% ngudi choi khong thé danh néu
thiéu nut giam chan, 50% con lai khéng
danh néu c6 né. Tin hiéu thinh giac la
yéu t0 song con dé ndo by danh gia chat
L_}uqng cu danh.

IJ_3. Lich st tong hop
Nao ban ghi nhan vi tr% bong roi qua hang
tram cu danh, tu do "do 1loi" hoac gan itif

R

AN

hé

ﬁ

i

A K

sgi day nhiing dic tinh nhu “can bong”,
"nay”, hay “"chét”.

= .
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' THOI GIAN LUU BONG (DWELL TIME) 1

Moi ma thuat cua quan vot déu xay ra trong khung
thoi gian vO cung ngan ngui nay.

5 MILI-GIAY
PONG TAC VI M0

PHONG XA
"‘/_NANG LUGNG

_/'

: : ==Eer=t==--- % CY/CDAI , _
1. Nén (Compressing) 2. Dung {Stnppmg) LUN SAU 3. Phong (Expanding)
iIIIIIIIEIIIIIIIIIIIIII1IIIIIIIIIIIIIIIIIIIIIIIJIIJIII!Ii}
0.001s 0.0025s 0.005s
| TONG THOT GIAN: 0.0055 —————————————————————————— 3|
- Trung binh qua bong nam trén mit ludi khoang 0.005 glay (5 mili- glay} 7

- PO cang cang thap, bong luu lai cang lau. Bnng cang mem luu lai cang lau.

- Ky la thay: Toc dd vung vgt hay do cUng clia ci danh hiu nhu khnng anh hudng dén khoang thoi glan nay. Luc dap manh
lam bong lun sau hon nhung toc do dan hoi cung nhanh han, khién tong thdi gian cham béng khéng ddi. (Gidng nhu 14i xe
60 ddm § toc do 60 mph tdn thoi gian bang 1ai 30 dam & téc d6 30 mph). )

Bién dich: Sky Tennis. A NotebookLM



QUANG PUONG VA SAI SO LUU BONG (DWELL ERROR)

Thoi gian tiép xuc 0.005 giay dong nghia voi viéc vot se di chuyén thém mot doan
(Dwell distance) tur 3.5 dén 4.3 inches trong lic bong van nam trén mat ludi.

Chénh léch 60 cm Tac dong cua viéc thay doi do cang:
(20-inch gap)

/‘d

- Néu ban tang dé cang tu 50 1lén 70
lbs, thoi gian luu bong giam tu
0.005s xudng 0.004s.

- Quang dudng di chuyén cia vot
giam di gan 1 inch.

\—Sai s6 1.2 dé - Sy thay déi nay lam thay doi géc
(1.2-degree shift) quay ctia dau vot khodng 1.2 do.

- Hau qua trén san: Mot sai léch 1.2
do tai diém cham bong sé bién
thanh mot sai s6 léch muc tiéu gan 2
feet (~60 cm) sang trai hoac phai
trén san doi phuong!

Bién dich: Sky Tennis. A NotebookLM



Rwirs

A Mat lugi cing (High Peak Force, Short Time)

0

—

LUU BONG VA LUC TAC PONG (CHAN DONG)

Ca ludi cang cirng va cang chung déu truyén cung mot tong luong xung luc vao qua bong,

2

nhung cach phan b thi hoan toan khac nhau.

.

: 6
Time

e———— f“

TOTAL ENERGY (AREA)
EQUIVALENT TO GRAPH B

iy N

A Mat luéi mém (Lower Peak Force, Longer Time)

TDTALEHERGTI{AREﬂ _
1 - / EQUIVALENT TO GRAPH
Yy @ /////

// : ]

8 10 0
Time

10 F gy | i :

- Mat lugi cung (Stiff Strmgbed) Luc dat dinh cuc cao trong thai gian cuc ngan. Vot bi a"ay lui dot &

ngot, gay ra chan dong (shock) I6n truyén qua tay cam vao co tay va cénh )7

- Mat luéi mém (Soft Stringbed): Tang thoi gian luu bong du chi 1 mili-giay sé kéo gian khoang thai
gian hap thu luc. Vot xoay chdm han trong tay ban, giam dang ké Iuc chan ddng toi da.

L

Pay la ly do chinh khién Iudi chung "than thién véi canh tay" (arm-friendly) hon.

ﬂ.
- ¥

A\ NotebookLM
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TONG HOP: CAC QUY LUAT VAT LY COT LOI
Tom tat cac nguyén ly vat ly quyét dinh hiéu suat tren san:

_/~x Ve Thoi Gian Luu Bong
_' (Dwell Time):

@) Ve Thay Doi Do CUng Luai
(TU Mém -> Ciing):

— - Giam xuong khi: Bong ciing hon / —» - Siic manh (Power): Chuyén tu
Mat ludi cting han / Bong bay cuc “Nhleu hon” sang “it han”.
nhanh. — - Kiém soat (Control): Chuyeén tu

— - Tang Ién khi: Khoi lugng bong nang “Kém” sang “Tot”.
hon / Trong lugng vgt nang hon. — - Chan ddng (Shock): Chuyén tu

“Thap” sang “Cao”.

— - Thay ddi theo vi tri: Gan dinh vot — - Goc xuat phat (Launch Angle)
(--4 5 ms) < Gilla mat Iudi (~5 ms) Chuyen tu “Cao” sang “Thap"
< Gén c6 vot (~5.5 ms). —> - B0 xoay (Spin): Khong ddi (Kha

L nang co xat co hoc vat ly nhu nhau).

Bién dich: Sky Tennis.
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‘ ‘ Hiéu ro thiét bi cta ban ¢ thé 1am dugc gi va KHONG THE

KET LUAN & TRIET LY SAN AU j

lam duogc gi tao ra su khac biét I[6n trong cach ban tiép
can tran dau. N6 giai phéng ban khai viéc san lung
nh{rng gidi phap vién vong, dé tap trung vao ky thuat va
chién thuat thuc su.”

- Rod Cross & Crawford Lindsey

Dua trén ndi dung cét 16i cua:
Sach Technical Tennis: Racquets, Strings, Balls, Courts, Spin, and Bounce

[Bién dich: Sky Tennis.]
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