JST: Engineering and Technology for Sustainable Development
Volume 31, Issue 1, March 2021, 098-103

Nghién ciru xAy dung hé ¢ va thiét ké phom gidy
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Tom tat

Phom g/ay la céng cu dé thiét ké va san xuét gidy, quyet dinh chinh dén kiéu dang, dg vtra chén va tinh tién
nghi ctia gidy. Bai béo trinh bay phu’ang phép va két qua xay dung hé c& va thiét ké phom gidy cho nir bénh
nhén t/eu duwong trén co sé két qua ngh/en ctru hinh dang va kich thwéc ban chan, cling nhw yéu céu dbi
v6i gidy cho bénh nhan tiéu duong. Két qud da xay dung duoc cac théng sé clia 5 cd phom gidy theo chiéu
dai v6i 3 ¢ réng (theo sb do vong ban chén) theo hé c& Phap. Céc théng sé phom gidy cho ni bénh nhéan
tiéu duwong Ién hon khé nhiéu so véi phom gidy cho ban chéan phu ni¥ binh thudng, dac biét la vong va chiéu
réng khép ngén Ién hon twong tng la 24 mm va 6 mm vv... St dung phédn mém thiét ké phom gidy, céng
nghé in 3D da thiét ké va ché tao duoc phom gidy dap (g duoc céc yéu cau dé sén xuét gidy cho niv bénh
nhén tiéu duong Viét Nam.

T khéa: Phom gidy, gidy cho bénh tiéu dudng, c& s6 phom gidy.
Abstract

Shoe lasts are tool for designing and manufacturing shoes, mainlly deciding on the shape, fit and comfort of
the shoe. The paper presents the method and results of setting up the size system and designing shoe lasts
for female diabetics based on the results of studying foot shape and size, requirements of shoes for
diabetics. The parameters of 5 shoe last sizes in length with 3 sizes of width/girth according to the France
size system are built. The parameters of shoe lasts for female diabetics are much bigger than those for
normal women, especially the ball is bigger than 24 mm, the ball width is larger than 6 mm. Shoe last design
software, 3D printing technology has been used to design and manufacture shoe lasts, that meet the
requirements to make shoes for female diabetics in Vietnam.

Keywords: Shoe lasts, shoes for diabetes, size of shoe lasts.

1. Pit véin dé

Phom gidy c6 vai tro quan trong trong san xudt
gidy, c6 anh huong 16n dén chat lugng gidy. Phom la
cong cu dé thiét ké va san xuat gidy, xac dinh hinh
dang va kich thuéc bén trong glay, kiéu dang, do vira
chan va tinh tién nghi cua giay. Phom dong vai tro
trung gian gitra ban chan va giay (Hinh 1).
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Hinh 1. Mbi tuong quan khi thiét ké phom giay [1]

Trong san xuét gidy, thiét ké phom la céng viéc
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kho khan vi phom cé_n dam bao tinh ti¢n nghi, tinh
cong nghé va tinh thdm my cho gidy. Cho dén nay
chua c6 phuong phap théng nhit vé thiét ké phom
gidy [2]. Mot s6 nudc trén thé gi61 ¢ hé ¢ (hay bang
thong sd) kich thudc phom gidy cho cac loai giay
khac nhau (gidy thong dung, gidy thé thao, glay thoi
trang, gidy bao ho lao dong, sandal) [3]. Trén the gidi
chua c6 cong trinh cong bd vé hé c¢& phom gidy cho
bénh nhan t1eu duong (BNTD). C6 mot cong bb sir
dung phan mém thiét ké, diéu chinh phom giay theo
ban chan BNTD [4,5] nhung clng khong dua ra
phuong phép cu thé. O nudc ta, cho dén nay, chua co
cong bd nao vé viéc xay dung hé c¢& va thiét ké phom
giay cho BNTD.

Két qua nghién cru hinh dang va kich thudc ban
chan nit BNTD tai Viét Nam [6] cho théy co su khac
biét kha 16n vé chiéu rong va sé do vong ban chéan nir
BNTD so voi ban chan phu nit binh thuong. Thém
vao d6, gidy cho BNTD can thoa min céc yéu ciu
riéng nhu st dung 16t gidy c6 do day t6i thidu 5 mm,
gidy c6 miii cao va rong, got cao khong qua 3 cm v.v.
[1,7.8]. Do vay can thiét phai xdy dung hé c& va thiét
ké phom gidy riéng cho ban chan nit BNTD.
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Béng 1. Cac s6 do ban chan c& 230 véi 3 do day [6]

Hinh 2. So d6 quy trinh xay dung hé c& va thiét ké phom gidy cho BNTD

Céc do day
Sé do (ky hiéu, gia tri Vkng, mm)
Al (214) | A2(224) | A3 (234)
Lkt 168,6 168,6 168,6
Lkn 149,5 149,5 149,5
Lngu 1914 1914 1914
Lgot 70,6 70,6 70,6
Lme 73,1 73,1 73,1
Rkt 89,0 93,2 97,3
Rkn 85,6 89,6 93,6
Rg 57,8 60,5 63,2
Cnc 18,2 19,0 19.9
Ckt 29,7 31,1 32,5
Cgi 43,0 45,0 47,0
Cbu 57,8 60,5 63,2
Cmc 55,9 58,5 61,1
Vkt 203,7 213,2 222.8
Vkn 206,1 215,7 2253
Vgi 206,9 216,6 226,3
Vgot 282,5 295,7 308,9
Vco 184,3 192,9 201,5
Vme 212,7 2227 232,6
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2. Thuc nghiém

Trong nghién ctu nay, qua khdo cuu tai ligu,
tong két thuc té, sir dung cac phin mém va trang thiét
bi hién dai, di dé xuét qui trinh thiét ké phom gidy
cho BNTD theo so d6 nhu trong Hinh 2.

Dé thiét ké phom can c6 dix liéu v& hinh dang va
kich thudc ban chén, tir day xay dung duoc hé & ban
chén (véi cac thong s6 ban chan va budc nhay cua
céc thong s6 ban chan cac ¢ lién ké). Tu dir liéu
chinh la hé c& ban chan, két hop véi cac yéu cau doi
v6i gidy (phom gidy) cho BNTD nhu gidy miii cao va
rong, phan cip bu cho miii glay 10 + 15 mm, gidy
khong bo chat ban chan, 16t giay day t6i thiéu 5 mm,
chiéu cao got khong qua 3 cm v.v. sé tinh hay chuyén
dugc cac thong s6 ban chan thanh céc thong sb tuong
ung cua phom, c6 nghia 1a xdy dyng dugc hé c&
phom gidy. Tir day, st dung phan mém thiét ké phom
gidy va thiét bj i in 3D, mdy phay CNC dé thiét ké va
ché tao phom gidy.

2.1. Phwong phdp xdc dinh cdc théng sé phom gidy
trong hé co

Céc thong s6 phom gidy cho BNTD duoc xéc
dinh trén co s& cac sb do ban chan trong hé cd ban
chan da xay dung duoc [6] va cac yéu cau ddi vai
gidy cho BNTD. Trong nghién ctru [6] cac tac gia da
da xay dyng dugc hé théng ¢ s6 ban chan theo hé ¢&
Phap gém 5 c& theo chiéu dai (216, 223, 230, 237,
244) v6i bude nhdy giita cac ¢& 1a 6,67 mm. Mdi c¢&
theo chiéu dai xdy dung 3 ¢& do diy véi bude nhiy
10 mm [6]. Chiéu dai ban chan va vong khép ngon 1a
cac kich thuéc chu dao: Chidu dai xac dinh cac c&
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phom theo chiéu dai mat day phom, vong khép ngon
xac dinh cac ¢ do day phom.

Céc s6 do ban chén ¢& trung binh (chiéu dai ban
chan 230 mm) véi 3 c& d¢ day thé hién trong Bang 1.

Chiéu dai mat day phom Lph dugc xac dinh theo
cong thuce [3]:

Lph=Lbc—-Sg + Pl +P2 + P3 €8

trong do:
Lbc — Chiéu dai ban chan;

PI — Cép bu t6i thiéu cho phan cir dong cua ngon
chan. Do giay cho BNTD c6 miii gidy cao, rong nén
P1 =10 mm;

P2 — Cp bu cho sy phét trién ban chan trong khoang
1 nam. Dé xac dinh gi4 tri nay, di tién hanh do lai cac
kich thuéc nhu trong Bang 1 cua 30 ban chan nir
BNTD sau 1 nim. Két qua cho thiy chiéu dai ban
chan bénh nhan hau nhu khéng thay ddi nén P2 = 0;

P3 — Cép bu theo tinh thAm my. Gidy cho BNTD can
c6 miii rong va cao nén P3 =0;

Sg — B¢ dich got phom = 0,02Lbc + 0,05Hg [3];

Hg — D cao néng got phom, cm. Hg d6i véi gidy cho
nit BNTD t6i dala 3 cm[1,7,8].

Céc kich thuéc con lai theo chidu dai phom
Lphn dugc xac dinh theo so do chi€u dai twong ung
cua ban chan Lben theo cong thire [3]:

Lphn = Lbcn — Sg 2)

Cac thong sb theo vong phom: Lot gidy cho gidy
thong dung thuong dugc lam bang vat liéu lam 16t mii
gidy c6 do day toi da 0,8 mm, nén d¢ day cua 16t
khong dugc tinh dén khi xac dinh vong cta phom Vp

[2]:

Vp =Vbc.K 3)
K — Hé sb, xac dinh theo cong thue:

K=1+(A0OI + AO2 - q)/Vkn “)
trong do:
AO; — Sy thay dbi trung binh ctia vong ban chan khi

di, AO, bang khoang 5 mm [2];

AO; — Sy thay ddi (ting) trung binh ciia vong ban
chan bénh nhin sau 1 nim, mm. Két qua do lai
30 ban chan nit BNTD sau 1 nim cho thiy, kich
thude ban chan tang 1én 2,8 mm, hay AO> =3 mm;

q — D3 giam cho phép vong ban chan khi ép nén, mm.
Céc tai liéu d cong bd vé ban chan BNTD [7,8,9]
cho thdy c¢6 su luu thong mau kém & ban chan bénh
nhan, da ban chan d& bi ton thuong khi bi tdc dong,
ép nén v.v. Do vdy v6i ban chan BNTD, mii giay
khong nén ép nén vao bé mit da ban chan (tuong tu
nhu ¢ ban chan tré em), c6 nghia 14 nén sir dung gia
tri g = 0;
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Vkn — Vong khép ngbn ban chan. Véi ¢& ban chan
trung binh theo chiéu dai 1a 230 mm, Vkn = 222 mm.

Nhu vy, d6i v6i phom gidy cho BNTD,
K=1+(5+3-0)/222=1,036.

Nhiéu nghién ctru vé gidy va 1ot gidy cho BNTD
[1,7,8] déu cho rang d¢ day cua 16t phai t01 thiéu
5 mm. Lot gidy duoc dat hodc dan vao trong gidy sau
khi thao phom khoi glay (sau cong doan go va rap dé
g1ay) cho nén 16t gidy c6 do day 16n s lam giam
nhiéu khoang khong bén trong gidy. Do vay cac vong
ving tiét dién kin ctia phom gidy (cic vong bé udn,
vong eo, vong khép ngon) cho BNTD sé dugc xac
dinh theo cong thuc:

Vp = Vbe. K + 2TIg ®)]

trong do: Tlg - P9 day cua 16t gidy, mm.

Céc vong con lai (vong phan got) cua phom
duogc tinh theo (3).

Chiéu cao phom glay thuong 16n hon chiéu cao
ban chan. Chiéu cao tdi thiéu ciia phom Cph ving
ngoédn cai va vung khop ngédn trong (nhiing vung bi
giéi han boi pho miii ctimg) dugc xac dinh theo chiéu
cao twong Ung ctia ban chan Cbc va d6 day 16t gidy,
hay

Cph > Cbc + Tlg (6)

Cac cong thie xac dinh kich thuéc phom theo
kich thudc twong Ung cta ban chan thé hién trong
Béang 4.

2.2. Xdc dinh budéc nhdy cua cdc kich thwoc cdac cé
lién ké trong hé co

Budc nhay cua cac kich thude cac c& lién ké
trong hé ¢ phom tuwong ty nhu dbi voi hé ¢& ban
chan (Bang 1, Bang 2), [6]. Di v6i cac thong sd
phom, thudng sir dung sé nguyén, don vi tinh 1a mm.

Béng, 2. Bu’(’yc nhé}{ cua cac kich thudce ban chan cac
cd lién ke (theo chicu dai) dugc lam tron dén mm

. Chénh l¢ch gitra cac cd
Tl\]éng fﬁ Cong thirc (lam tron s6), mm
ban chéan
216 | 223 |230]237|244
Lkt 0.733Lbc -10 51 0] 5)10
Lkn 0.650Lbc -9 S50 5] 9
Lngu 0.832Lbc -12 6| 0] 6|12
Rkn 0.436Vkng -3 210 2] 3
Rg 0.270Vkng -2 -1 o) 1] 2
Cnc 0.085Vkng -1 00 0] 1
Ckt 0.139Vkng -1 -1 0] 1] 1
Vgi 0.967Vkng -8 410 4] 8
Vbu 1.013Vkng -8 41 0] 4| 8
Vgot 1.320Vkng | -11 S0 5|11
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2.3. Phwong phap thiét ké phom gitfy cho nit BNTD

Dit liéu thiét ké phom 1a hé c& phom gidy cho nit
BNTD, sir dung cac thong sé clia ¢& trung binh theo
chiéu dai va d¢ day dé thiét ké phom. Sau khi thiét ké
dugc phom c& trung binh s& tién hanh nhan c& dé
nhan dugc phom du dai ¢ theo chiéu dai va do day.

Phuong phap thiét ké: Tién hanh thiét ké phom
trén co so diéu chinh phom chuin co ban (phom c6
chiéu cao got 3 cm, phin cép bu P1 = 10 cm, P2 =0
va P3 = 0) cho ban chan phu nit Viét Nam [10] theo
cac thong s can kiém soat trong hé c¢& phom thé hién
trén Hinh 3 va Bang 4. St dung phan mém thiét ké
phom gidy Shoe Last ngil"n [3] dé thiét ké phom.

L2

Hinh 3. Céc thong s6 phom can kiém soat khi thiét ké
phom giay trén phan mém Shoe Last Design

Bang 3. Budc nhdy cua cac kich thuge ban chan cac
cd lién ké (theo do day hay chu vi vong khép ngon)
duoc lam tron dén mm

Cic thong s6| 7 o™ | Chenh lgch
ban chén 14 24 (lam tron so), mm
Rkt 89,0 93,2 4
Rg 57,8 60,5 3
Cnc 18,2 19,0 1
Ckt 29,7 31,1 1
Vgi 206,9 | 216,6 10
Vgot 282,5 | 295,7 13

) B& mit 3D cua phom thiét lgé dugc trén phan
meém Shoe Last Design duoc chuyén sang may in 3D
da chuc nang ProJet MJP3600 Series cia Cong ty Co
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phan Scantech Viét Nam dé ché tao phom mau. Phom
in 3D 1a co s& dé hi€u chinh va hoan thién thiét ké
phom giay.

3. Két qua va ban luin
3.1. Két qua thiét lip hé & phom gidy

Van dung cac cong thirc chuyén d6i cac thong
s6 ban chéan thanh céac thong sd phom, c¢6 xét dén cac
yéu cau ddi voi gidy cho BNTD da xac dinh duoc cac
thong s6 phom gidy cho nit BNTD. So sanh két qua
nhan duoc vai cac thong sé phom gidy tuong Gmg cho
ban chén phu nt binh thudong (Bang 4).

Két qua trong Bang 4 cho thdy, cac kich thudc
ciia phom gidy cho nit BNTD déu 16n hon so v&i
phom gidy cho phu nir binh thudng, dic biét la cac
kich thudc vong phom va chiéu rong phom chénh
léch twong tmg dén 24 mm va 6 mm. Diéu nay khang
dinh su can thiét xay dung h¢ c& va thiét ké phom
gidy riéng cho nit BNTD.

Str dung cac bude nhay cia cac kich thude cac
c& lién ké theo chidu dai va do day, da xay dung dugc
hé c¢& phom v&i 5 ¢ theo chidu dai (tir ¢& 34 dén co
38) theo hé ¢& Phap tuong tng vé6i chiéu dai ban chan
216, 223, 230, 237 va 244 mm, va mdi ¢& theo chiéu
dai ¢6 3 ¢ do day (d6 day nho, do diy trung binh va
d6 day 16n), budc nhay theo c¢& do day 1a 10 mm. Cac
thong s6 phom theo chiéu dai (Lph, L1, L2, L3) va
Hm, Hg, Sg, Tlg cua 3 ¢ do day khong thay ddi, chi
thay dbi cac thong sb vong va chidu rong phom nhu
trong cac Bang 5.

3.2. Két qua thiét ké phom gidy cho niv bénh nhin
tiéu dwong

Bé& mit phom 3D ¢& trung binh (¢& 36, chiéu dai
ban chan 1a 230 mm) thiét ké duoc trén phan mém
Shoe Last Design [3] (Hinh 4) c6 céc kich thuéc déap
ung theo hé cd phom da xay dung dugc trong Bang 5
va dam bao tinh thdm my. D4i v6i phom gidy cho nit
BNTD sir dung chiéu cao nang got phom 1a 2,5 cm.
Chiéu cao nay vira dam béo tinh tién nghi (theo yéu
céu < 3 cm) vira dam bao tinh thim my cho gidy.

Két qua ché tao phom mau trén méy in 3D
(Hinh 5) cho théy phom thiét ké dugc co ban dap ung
c4c yéu cau vé hinh dang va kich thudc ciing nhu tinh
thim my (bén mat phom nhén, chuyén déu giita cac
ving) dé san xuét gidy cho nir BNTD.

v
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e
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B
E=
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=]
)
=

Hinh 4. Bé mit 3D cua phom gidy cho nir BNTD
thiet ké dugc trén phan mém Shoe Last Design
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Béng 4. Bang tong hop cac cong thirc va két qua tinh kich thudc thong sé phom gidy tir sb do ban chan

Gia tri kich thuéc, mm, cua

phom gidy cho Ghi chi
TT Kich thudc phom Cong thire tinh Nu bAénh Phu nit |[Chénh
nhan N A
. binh | 1éch,
teu thuong | mm
duong &

1 | Chiéu dai day phom Lph Theo cong thuc 1 240 >240 -

’ Ch}eu dal‘phom den khép L1=Lkn-Sg 145 141 3 ‘ L
ngon ngoa L1 _ Lkn, Lkt va Lnu - Chiéu dai
Chiéu dai phom dén khéop _ tuong Gng dén khop ngdn ngoai,

3 ngén trong L2 12=Lkt-Sg 164 160 4 khdp ngon trong va két thiic ngdn
Chiéu dai phom dén két _ Git ban chan

4 thiic ngén it L3 L3 =Lnu-Sg 186 184 2

5 | Chicurongddy phomtai | o) _ oy ¢y 86 80 6 | Rkn vd Rg - Chitu rong khép
vung khép ngon R1 ngoén va got ban ‘chan

6 C}lleu rong day phom tai R2 = RgKI 56 51 5 K,l_ He¢ s0 chuyén doi chieu rong
vung got R2 day phom

7 | Chu vi vong khép ngon V1 | V1= Vkn. K2+ 240 216 | 24 |K2-HEso vong phom xdc dinh

2Tlg theo cong thurc 4, K2 = 1,036.
o V2=VeK2+ Tlg — Do day 16t gidy & ving

8 | Chu vi vong eo phom V2 2Tle 233 212 21 khop ngon, Tlg = 5 mm.

9 CPu vi vong qua diém bé V3 = Vbu K2 243 299 21 V}m, Ver, Vbu' va Yg - Chl{ vi
uon V3 vong khép ngén, vong eo, vong
Chu vi vong nghiéng (g6t) _ qua diém bé uon c6 chén va vong

10 V4 V4 =VgK2 231 289 12 nghiéng (got) ban chan

11 | B¢ day miii C1 C1 > Cnc +2Tl >24 >21 3 .
Dg dzz g;lli)lm tai ving Lo = = = Cnc va Ckt - B§ cao ngdn céi va

12 kﬁ(’)p aetn trong 2 C2 > Ckt+2Tlg >36 >33 3 khdp ngén mang trong ban chan

R N .. Hm = 0,067Lbc — Hm ldy cao hon phom binh

13| b H 18 13 5 2

© cao nang mut Hm 0,1Hg thuong 5 mm d€ gidm do cung be
14 | B9 cao nang gét Hg 2.5 >3 - uon giay

A o , Sg=10,02Lbc +
15 | B9 dich got phom Sg 0,05Hg <5 >5 -
16 | Do day 16t gidy Tlg >5 0.8 -

Bang 5. Cac thong s hé ¢& sé phom

Kich Gi4 tri kich thudc phom, mm, cta céc c& véi do day:
TT | thudc Nho Trung binh Do day 16n
phom | 34 | 35 36 | 37 | 38 | 34 | 35 36 | 37 | 38 | 34 | 35 36 | 37 | 38
1 Lph | 216 | 223 | 240 | 237 | 244 | 216 | 223 | 240 | 237 | 244 | 216 | 223 | 240 | 237 | 244
2 L1 136 | 140 | 145 | 150 | 159 | 136 | 140 | 145 | 150 | 159 | 136 | 140 | 145 | 150 | 159
3 L2 154 | 159 | 164 | 169 | 174 | 154 | 159 | 164 | 169 | 174 | 154 | 159 | 164 | 169 | 174
4 L3 174 | 180 | 186 | 192 | 198 | 174 | 180 | 186 | 192 | 198 | 174 | 180 | 186 | 192 | 198
5 R1 79 | 80 | 82 | 84 | 85 | 83 | 84 | 86 | 88 | 89 | 87 | 88 | 90 | 92 93
6 R2 51 | 52 | 53 | 54 | 55 | 54 | 55 | 56 | 57 | 58 | 57 | 538 | 59 | 60 | 61
7 V1 217 | 221 | 225 | 229 | 233 | 227 | 231 | 235 | 239 | 243 | 237 | 241 | 245 | 249 | 253
8 V2 210 | 214 | 218 | 222 | 226 | 220 | 224 | 228 | 232 | 236 | 230 | 234 | 238 | 242 | 246
9 V3 220 | 224 | 228 | 232 | 236 | 230 | 234 | 238 | 242 | 246 | 240 | 244 | 248 | 252 | 256
10 | V4 274 | 280 | 285 | 290 | 296 | 287 | 293 | 298 | 303 | 309 | 300 | 306 | 311 | 316 | 322
11 Cl 22 | 23 | 23 | 23 | 24 | 23 | 24 | 24 | 24 | 25 | 24 | 25 | 25 | 25 26
12 C2 34 | 34 | 35 |36 | 36 | 35|35 |36 | 37|37 |36 | 36 | 37 | 38 38
13 | Hm 18 | 18 | 18 | 19 | 19 | 18 | 18 | 18 | 19 | 19 | 18 | 18 | 18 | 19 19
14 Hg 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25| 25| 25| 25 25
15 Sg 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
16 | Tig 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
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Hinh 5. Hinh dnh phom mau dugc in 3D
4. Két luan

Nghién ctru nay da gop phin thiét 1ap qui trinh va
phuong phap xdy dung hé c& va thiét ké phom glay
cho BNTD tir cac dir liéu do ban chén va yéu cau dbi
v6i gidy cho BNTD. Pi xiy dung duoc hé ¢ phom
gidy cho nit BNTD nudc ta véi 5 ¢& theo chiéu dai
(tir c& 34 dén c& 38 theo hé ¢ Phap) va mdi c& theo
chiéu dai c6 3 c¢& do ddy voi bude nhiy 10 mm. Két
qua cho thiy co su khac biét kha 16n giita cac kich
thuéc phom gidy cho nit BNTD so voi phom gidy cho
phu nit binh thudng, dac biét 1a cac kich thudc vong
va chleu rong phom. ba thlet ke va ché tao duoc
phom mau dap tng cac yéu cau vé hinh dang va kich
thudc cling nhu tinh tham my. Pay 1a co so dé san
xudt phom gidy va san xuat gidy phu hop véi ban
chan va cac yéu cau cho nir BNTD nudc ta.
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