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TOM TAT

Nghién ciru nay da dugc tién hanh dé xac dinh ché do uén cong ciia g6 cao su cé kich
thudc 21x35x460 mm va ban kinh uén cong R700 mm ding trong san xuat dd moc bang
phuong phép udn dinh hinh, gia nhiét bang hoi nudc, nhiét do ubn 100-105°C, ap suit udn
6 kG/cm?. Thi nghiém duoc thiét ké hoan toan ngiu nhién. Két qua nghién ctru da Xay dung
phuong trinh tuong quan thé hién mdi quan h¢ gitra thoi gian hap va thoi gian udn véi ty 18
mau héng Y1 va d6 dan hoi trd lai cua go uon Yo.

Y1=1,36 — 0,95X; — 1,45X, + 0,58X1 X, + 0,94X:% + 1,84X,?
Y,=0,83 - 0,70X: — 0,93X;, + 0,93 Xy + 0,79 X7?

Két qua da xac dinh dugc cac thong sb t6i uu cho ché d6 ubn cong g cao su: img vai thoi
gian hap 28,4 phiit va thoi gian udn 43,9 phit ty 1& mau hong 1,36% va do dan hoi tré lai ctia
g6 ubn 0,43 mm. Quy trinh céng nghé udn cac chi tiét gd cong c6 kich thude néu trén hoan
toan c6 thé ung dung vao thuc té san xut do don gian, dé thuc hién va it ton kém.

Tir khéa: Ché @6 ubn, thoi gian hap, thoi gian udn, théng sé t6i wu, ty 16 mau hong.

1. PAT VAN PE

Nganh 1am nghiép chiu rat nhiéu khé khin do anh huéng ctia dich Covid-19. Tuy nhién,
vuot 1én nhitng khoé khan, téng gia tri xuét khau dd gd va cac loai 1am san cta nam 2021 dat
15,87 ty USD, ting 20% so véi ndm 2020. V&i toc d6 phat trién cua nganh cong nghiép ché
bién gb nhu hién nay thi viéc thiéu hut ngudn nguyén liu g0 1a rat nhiéu [1] Do véy, trong
qua trinh san xuét can phai su dung nguyén liéu go hop ly. Trong san Xudt do moc thuong phai
gia Cong céc chi tiét cong bang cac phuong phap chu yéu 1a cua cit va ubn ép gd. Gia cong
cua cit 1a dung cua vong luon cét thanh chi tiét cong, sau do tién hanh phay. Phuong phap nay
khong can b tri thém thiét bi chuyén dUng, nhung do c6 rat nhidu soi gd bi cét dut, 1am glam
cuong do cua chi tiét, trang stc kho. Khi gia cong chi tiét c6 d6 cong 16n hay cum chi tiét co
hinh vanh khan thuong phai ghép nhiéu thanh  v6i nhau, gia cong phuec tap, ty 1¢ loi dung thap.
Gia cong uon 1a phuong phap ¢p cac thanh g0 thanh cac chi tiét ~cong. Viée nghién ctru cong
nghé uon gb ‘nguyén tao chi tlet cong cho san pham d6 moc 1a rat can thlet Mot s6 giai phap
xu ly lam mém go trude khi udn nhu Sandberg & Johansson (2006) ubn gb sdi bang say cao
tan. Trong trang thai tur nhién, hau hét cac loai gb khong thé dugc udn cong. O mét s6 loai gd,
dudi tac dung cta nhiét va am (hap hoac ludc), 6 déo cua go tang lén rat nhiéu. G sau khi
duoc ubn cong, tién hanh say kho va lam lanh, gb c6 xu huéng tré nén cing dat dugc hinh
dang cong ap dit [2]. Nguyen Minh Hung da xu Iy lam mém go bo dé bang thiét bi vi song
va xac dinh diém chuyén trang thai thuy tinh thé ciia gd & d6 am thing bang 1a 100°C, va
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85°C [3]. Lé Ngoc Phudc va cong sy da hod mem 20 keo lai bang phuong phap hap 110°C trong
30 phut [4], Vii Huy Dai da nghién ctru uén go tur nhién nham tao ra cac chi tiét cong cho cac
san pham nhu: tua lung ghe tay ghé, chan ghe chén ban, tay vin [5 6]. G6 cao su 1a mot loai
2o dang dugc str dung phd bién trong san xuat hang moc xuat khau. Day 1a loai gb kha thang
thd, gidc 161 khong phén biét, khdi lwong thé tich co ban 0,55 g/cm®, cudng do chiu luc trung
binh, hé s6 phim chat kha t6t thich hop gia cong ubn cong g0 [7, 8]. Bai bao nay trinh bay két
qué nghién ciru ché d6 udn cong cho g6 cao su dé san xuét chi tiét cong cho san pham ghé tua.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vit li¢u nghién ciru
2.1.1. Nguyén li¢u

Cay cao su dugc trong dé lay mu 1a chu yéu, sau 25 nim cdy cho ning suat mu thap,
rimg cao su dugc thanh 1y dé trong méi. G cao su ¢6 than tuong ddi thang, tron déu, sb
lwrgng mit khong nhiéu. G cao su co chiéu hudng thd gd kha thiang, ciu tao dﬁ)ng déu gidc
161 khong phan biét, van thd va mau sac dep, cuong do chiu lyc trung binh, hé s6 pham chit
kha t6t thich hop gia cong ubn cong gd. O gb cao su trong 16 mach thuong Xuét hién thé bit
1am can tr& qua trinh hat va thoat hoi nuéce cia gd, tuy nhién gd cao su co véach té bao soi
mong, cau triic gd thong thoang tao diéu kién thoat dan am. Bé rong tia gd trung binh, gd kha
thang thd tao diéu kién udn cong gd. Trong qua trinh trich nhua cay bi ton thuong, nhua cay
tich dong, kich thich té bao phat trién manh dé han gin vét thuong va bao vé than cay. Di
ching dé lai 1a gb thuong tham mau thanh hinh ban ‘nguyét trén mat cit ngang hodc ¢ nhimg
vét thim trén mit cit doc. Ving tich nhwa khong thim lam giam ve dep cta go, gay kho khan
trong qua trinh cua x¢é, gia cong bé mit san pham va udn cong gd, can loai bo cac vét trich
nhua trude khi udn cong gb [7, 9].

Thi nghiém duogc thuc hién voéi g5 cao su ¢6 do tudi 30 nam duoc léy o Phu Riéng, tinh
Binh Phudc.

Chuén bi mau thi nghiém: MAu g thi nghiém dung trong nghién ctru dugc tién ‘hanh qua
cac budc: G0 cao su sau khi thai thac dugc van chuyen veé cong ty dé tién hanh xé, tm va say
vé d6 am 8-12%, bao nhan bon mat va gia cong mau c6 qui cach 21x35x460 mm
(dayxrongx>dai), loai bo cac mau gd chua dat yéu cau (46 am, quy cach, khuyét tat) [10]. Mau
g6 dugc dem hap ludc véi nhiét do 95-100°C trong thoi gian 10-40 phit. Sau d6, mau g dugc
udn trén khuén ¢ ban kinh cong ¢d dinh truée R 700 mm. Udn g0 duoc thyc hién khi gb &
trang thai nong am.

2.1.2. Mdy méc, trang thiét bi nghién ciru

Hé¢ thong may uén cong gb do Viét Nam san Xudt, may ubn cong go gia nhiét bang hoi
nude, phan nude ngung tu sau may uon cong gd s& dugc tuan hoan vé bé hap gb, nudc ngung
tu sur dung de hép ludc go trudce khi uon Ngoal ra, thude kep dung dé do kich thudc mau gd;
may do d6 a am dung dé xac dinh do 4m ctua mau gd trudc khi hap ludc va sau khi hip ludc;
ddng hod do thoi gian dung do thoi gian hap lude va thoi gian udn gb.

2.2. Giéi han cac yéu td nghién ciu

2.2.1. Cdc théng s6 dau vao anh hieong dén qua trinh nghién ciiu

C6 rét nhiéu thong s anh huong dén kha ning udn cong gb c6 thé thong ké cac thong sb
anh hudng theo cac nhém déc trung sau:
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- Nllérp thong s6 dic trung cho nguyén liéu gb: P nhan bé mat, kich thudc chi tiét udn,
dd am go udn, V.v.
- Nhém théng sb dic trung thudc nhom xi ly: thoi gian xt ly (thoi gian hap, nhiét do hip)

- Nhom théng s6 thudc ché do udn: nhiét do udn, thoi gian udn, ap suét udn
2.2.2. Co s¢ dé gidi han cdc théng so dau vao

Dé giGi han cac thong sb ddu vao, nhom téc gia da can clr vao cac tién d& cho viéc mé hinh
hoa, can cir vao yéu céu doi véi thong sb vao. Thoéng s s6 dau vao phai that sy anh huong dén qua
trinh nghién ctru, néu khong sy anh huéng chi 1a ngau nhién, cho phép loai bo va han ché anh
hudng ctia né bang phép ngau nhién hoa cac thi nghiém. Thong s6 vao phai c6 ¥ nghia la dai
lwong do dugc va diéu khién duogc [11, 12].

2.2.3. Xdc dinh cdc thong sé ddau vao

Dua vao céc co so trén két hop voi nhirng 16 thi nghiém thiam do ban dau, nhém téc gia
s€ khong nghién ctru cac thong so sau day:

Khong nghién ctru cac anh huéng d6 4m, do nhin bé mit cia nguyén lidu gb cao su. Do
vay, trong qua trinh nghién ctru da co dinh céc thong so nay.

Qua khao sat thyc té va nhiéu thi nghiém tham do qua trinh un cong trong san xuat hién
nay cho nén nghién ctru nay da chon cac thong s6 dau vao bao gom: Thoi gian hap ludce (phat);
Thoi gian uon (phut).

Hinh 2. San phidm gb cao su sau udn cong.

2.2.4. Nhém cdc yéu t6 dau ra

Cac yéu to dau ra la nhitng chi tiéu co ban cta go sau khi uén bao gom cac nhom sau:

- Ty 1€ phuc h01 do cong cua 6 sau khi uén (%): La ty 1é phan tram (%) lugng phuc hdi
d6 cong cua mau gd sau khi udn cong so véi dé cong caa khudn.
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- Ty 1& hu hong khi un (%): La ty I¢ phan trdm (%) céc chi tiét bi hu hong so véi chi tiét
dua vao uon.

2.3. Phwong phap nghién ciru

Str dung phuong phap tiép can heé thong va quy hoach thyc nghiém. Thong qua cac tai
liéu tham khao, tai liéu vé cac day chuyén cong nghé ché bién g noi chung, déc biét 1a khau
ubn cong gb; diéu kién sir dung, kha nang ing dung ctia cong nghé udn cong g6, V.V.

- Phuong phéap thu thap s liéu:

+ Phuong phap theo doi truc tiép: Po nhiét d6 trong qua trinh udn cong, 1a yéu t6 quan
trong trong qua trinh ubn co tac dung thuc day qua trinh dinh hinh va khé ctia nguyén liéu uon
cong. Nhiét d6 udn cong duogc diéu khién bang van cﬁeu chinh lugng hoi vao va ra. Theo doi
thoi gian udn la ghi nhén thoi gian cua mot mé uén bat dau tir lac nap nguyén liéu vao thiét bi
uon dén luc ket thiic giai doan uén nham danh gié nang suat va chat luong cta ting mé uon
cong. Ngoai ra, ap suat udn, chieu day, dé cong udn, v.v. dugc xac dinh bang dung cu do.

 * Phuong phap xdc dinh 'khuyé’t tGt cia go sau khi ’qu’n cong: Sau khi két thic mé ubn,
kiém tra lai cac thanh g6 da udn va xac dinh ty 1€ khuyét tat cia go trén tirng mé. Cac dang
khuyeét tat cia go sau khi udn cong nhu: top, nut tét, dan hoi, dd cong khong dat, gay ntt, v.v.

+ D¢ dan hoi dj tro lai cia go sau khi uon (mm) [6]: DO dan hoi do tré lai cia go sau
khi uon so véi d6 cong cua khudn. Mau sau khi uon cong dugc Iuu gitr trong vong 24 gio dén
khi 6n dinh kich thwdc, so6 liéu thu thap qua 3 lan do khac biét khéng qua 0,3 mm.

Af=1, - f, (mm)

Trong d6: Af: Do dan hoi d6 tro lai cua gd sau khi uén (mm)

f1: Do vong cua gd sau khi thao dinh vi
f2: Do vong cua gd sau mot thoi gian

+ Ty Ié mdu hong khi uon (%) [6]: La ty Ié phan trim (%) céc chi tiét bi hu hong so Véi
chi tiét dwa vao udn.

- Xac dinh ty 18 mau hong khi udn:

A K2 My
Ty l& mau héng = T 100(%)

v
Trong do: M, 1a s6 mau hong; M, 1a tong s6 mau thi nghiém.
Chi tiét mAu hong la céc chi tiét c6 it nhat mot trong cc khuyét tat sau: dut the go, nit
dam bé mat go, gay, dap, v.v.
Ma tran thi nghiém duoc lap theo phuong an bat bién quay bac hai cua Box va Hunter.
Phurong dn quy hoach thiee nghiém bdc 2 bat bién quay ciia Box va Hunter [12].

Theo phuong an bac 2 md hinh toan hoc dugc biéu dién bang phuong trinh hdi quy sau:

=D, +beI + ZQJXIX +Zq X

i#j=1
Trong d6: Yi: Cac yéu té dau ra,
Xi, Xij: Cac yéu té dau vao,
bo; bi; bij: Cac wdc lwong hé s6 hoi quy, goi tat 1a hé sb hodi quy.
S6 thi nghiém N = Ny + N, + N,
Trong d6: N1 = 2" S6 thi nghiém & mitc co s6; N = 2n: S6 thi nghiém ¢ muc sao (ov);
No: S6 thi nghiém tai tdm (No = 3); n: S6 yéu t6 nghién ciru n = 2.
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Ma tran thi nghiém béc II theo phwong 4n quay Box - Hunter c¢6 s6 thi nghiém duoc tinh
theo cong thirc: N = N3+ Ny + Ng =11

S thi nghiém 11 va s6 lan lap lai 3 => Tdong s thi nghiém 33

X1 Thoi gian h€:1p ludc (phat)
Xz Thoi gian uon (phat)
udn (mm)

QUA TRINH
NGHIEN
CUU

Y1 Ty l¢ mau hong (%)
Y2 D dan hoi tré lai cia mau go

Hinh 3. Qua trinh nghién ctru

Bdng 1. Miic va khoang bién thién cta cac yéu td nghién ciru

Mitrc va khodng bién thién Giatima | DO g;?f(gﬁg tl)“@c g0 | Thoi i‘:&‘;ﬁg cong
Mirc sao du6i -1,41 10,9 13,85
Mire dudi -1 15 20
Mtic co s& 0 25 35
Murc trén +1 35 50
Mirc sao trén +1,41 39,1 56,15
Khoéng bién thién Al 10 15

3. KET QUA NGHIEN CUU VA THAO LUAN

Trong nghién ctru nay, nhom tac gia lya chon phuong phap hap luge dé hoa mém gd; sau
do dung nhiét dé ubn cong gd theo khudn miu. . Trong qua trinh uoén go mat phia trong cua go
chiu mg suét nén, mat phia ngoai chiu ing sut kéo. Do vay, khi gb da du mém can phai tién
hanh u6n ngay. Khi u6n gb can phai co thanh 16t ¢ phia mét ngoai cua g6 ubn dé 1am giam su
xudt hién tmg suat kéo & mit ngoai cua thanh gd nham han ché ti da cac khuyet tat, cac vét
ntt, ran co thé xdy ra [13, 14]. Thi nghiém duoc tién hanh véi cac thong so dau vao la thoi
gian hap lude go va thO‘l gian udn cong; thong s6 dau ra 1a ty 16 mau hong gd sau ubn va do
dan hoi tré lai ciia g6 udn, ban kinh cong R700 mm.

Bdng 2. Ma tran thi nghiém va két qua udn cong g cao su vdi R700 mm

S6 TN X1 Xz | Ty 1é mau hong (%) Y1| D6 dan hdi tro lai cua gd uén (mm) Y,
1 + + 1,63 1,13
2 - + 2,70 2,20
3 + - 3,03 2,53
4 - - 6,43 3,93
5 +141 0 2,17 1,67
6 -141 0 4,40 3,90
7 0 +1,41 1,49 1,01
8 0 -1,41 6,04 3,93
9 0 0 1,05 0,45
10 0 0 1,47 0,99
11 0 0 1,55 1,05
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3.1. Két qua xir ly s6 liéu xac dinh cic phwong trinh héi quy

Tién hanh xtr Iy sb liéu bang phan mém Statgraphics - Vers 7.0 dé thiét 1ap cac phuong
trinh twong quan.

Y1=1,36 — 0,95X; — 1,45X; + 0,58X1 Xz + 0,94X3? + 1,84X7? (1)

Y,=0,83 - 0,70X1 — 0,93X; + 0,08X:X;z + 0,93 X412 + 0,79 X,? (2)

Céc md hinh hdi quy (1) vé’ (2) duoc kiém tra theo cac tiéu chuan: tinh ddng nhét phuong
sai, tinh ¢ y nghia cua cac hé so, tinh twong thich ctia mé hinh toan.

- D6i véi ham 1y 1é mdu héng ciia go cao su Y1 (%)

Kiém tra mirc c6 ¥ nghia cua cac hé s6 mé hinh (1) véi mic ¥ nghia o = 0,05. Md hinh
(1) o cac hé so hoi qui dam bao muc c6 ¥ nghia nén mo hinh (1), c6 dang nhu sau:

Y1=1,36 - 0,95X1 - 1,45X; + 0,58X: Xz + 0,94X:2 + 1,84X,? 3)

Ta co: R? = 0,98 twong quan rat chit.

- D6i v6i ham dg dan hoi tré lai ciia g6 uén Y (mm)

Kiém’tra murc ¢6 y nghia cac hé s6 cuia mé hinh (2) v6i mirc ¥ nghia o = 0,05. M9 hinh
(2) co hé so Pixaxz) = 0,672 > 0,05 khong dam bao mirc c6 y nghia nén loai khoi m6 hinh. Sau
khi loai boé hé s0 hoi quy khong dam bao d6 tin cdy ra khéi mé hinh (2), phuong trinh hoi quy
c6 dang sau:

Y.=0,83-0,70X; — 0,93X2+ 0,93 Xi? + 0,79 X2? 4
Ta co: R? = 0,97 twong quan rat chit.

3.2. Xac dinh cac thong s tdi uu

- Ham muc tiéu vé ty 1é mau hong tinh theo phuong trinh: Y1 = Ywin

Thoa mén cac diéu kién rang budc: -1,41 < X; < + 1,41, i=1,2
- Ham muc tiéu do dan hdi tré lai cua gd udn tinh theo phwong trinh: Y2 = Ywin
Thoa mén cac diéu kién rang budc: -1,41 < X; < + 1,41, i=1,2.
Bang 3. Két qua tinh toan t6i vu ham mot muyc tiéu udn cong g véi R700 mm
e Thoi gian hip ludc Thoi gian un
STT Chi s6 t6i vu X1 (phit) X (phit)
1 |Ty1¢ miuhong Y1=1,36 (%) | 0,34 28,4 0,53 42,9
Do dan hoi tro lai ciia gd udn
2 j ’ 0,38 28,8 0,59 439
Y2=0,83 (mm)

Két qua cta bai toan tdi wu mot muc tiéu tir Bang 3 cho thdy véi thoi gian hdp luoe
gd 28,4 phat va thoi gian ubn 42,9 phit cho két qua ty 16 mau hong dat gia tri thip nhat 1a
1,36%; thoi gian hip ludc gb 28,8 phut va thoi gian udn 43,9 phut thi do dan hdi tré lai coa gd
udn gia tri thip nhat 13 0,83 mm.

3.3. Bai toan téi vu héa ham muc tiéu c6 didu ki¢n

Theo ndi dung nghién ctru ta ¢ bai toan toi wu hdéa ham muc tiéu c6 di€u kién nhu sau:
Cuc ti€u hoa ty 1¢ mau hong véi diéu kién rang budc 1a bién cua mién thi nghiém va do dan
hoi trd lai ctia go uon nho hon 3 mm [6].
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= Y1=> Ynin
- Y2<3
- Thoa min diéu kién -1,41 < x; <1,41.
Két qua cua bai toan ti wu ham da muc tiéu duogc trinh bay & Bang 4.

Bdng 4. Két qua tinh toan t6i vu héa ham da muc tiéu

Y-1 Y-2 X1 Thoi gian hap ludc (phut) X2 Thoi gian udn (phut)
1,36 0,43 0,34 28,4 0,53 43,9

Két qua & Bang 4 cho thdy véi thoi gian hap luoc gd 28,4 phut va thoi gian uén 1a 43,9 phit
cho két qua ty 16 mau hong sau khi udn 1a 1,36% va do dan hdi trd lai cua gé uén 0,43 mm.

Cong nghé udn gd cao su tao chi tiét cong cho san xuat do moc da dugc thyc hién va thu
dugc mot s6 két qua nhu: (1) Xac dinh duogcty1é mau hong cua gd udn phu hop 1a 1,36%; (2)
Xac dinh duoc d6 dan hoi tro lai cia gb udn 0,43mm, do dan h01 trd lai cua go uon nam trong
gi61 han cho phep Af < 3 mm. Chét luong cac san pham gd udn dat dugc yéu cu ky thuat dat
ra vé céc thong s6 cong nghé.

3.4. Pé xuit cac budc cong nghé udn cong chi tiét gb

Céc chi tiét gd cong trong cac san phdm go rat da dang vé kiéu dang, kich thudc va ban
kinh cong. Hinh dang, kich thudc cua cac chi tiét ghé phy thudc vao kiéu dang cua tung loai
ghé. Céc ban kinh cong cua cac chi tiét gd cong trong cc san pham ghé twa tir thuong tir
50-1000 mm; chiéu day thong thuong 20-30 mm.

Phoi da ducc x¢ theo yéu cdu
va sdy kho dén do am 12%

|

Hoéa mém g6 theo
phwrong phép hap lude

|

> UON GO > Ty & khuyét tat

!

Sy dinh hinh

!

On dinh g8 uén —> Do dan hdi tr& lai
Bbiéu kién trong nha

Chiéu day phéi
va béan kinh cong

Hinh 4. So d6 qua trinh thyc hién
3.4.1. Chon nguyén liéu

Chuén bi nguyén liéu vi cong ty khong truc tiép cua xé va tm, sdy. Do vy, cong ty mua
gd cao su theo cac quy cach dat hang cho cac doanh nghiép khéac cung cap, gb da qua tAm sdy
kho c6 do 4m 8-12%. G nhép Vé cong ty duge tién hanh lya chon cac thanh gb c6 quy cach
(24x38x460)mm duoc dem di gia cong bao nhin bén mat dat kich thude cudi cung 1a
(21x35x460)mm; sau d6 kiém tra loai bo va chuyén dén c4c bd phan khac nhing chi tiét
khong dat nhu gé nat vong nam, 1éch thé, kep vo, mat to, nghiéng ths, v.v. Bé dam bao
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khi ubn cong tranh hién tugng bi nit, nang cao ty sudt phoi ubn cong; & mét kéo va ¢ gan
16p trung hoa cé thé cho phép c6 mot s6 khuyet tat (nhu mit nho) ton tai. DO am cia go lién
quan mat thiét den chat luong udn cong, néu d6 am gd thap, tinh L nang udn cong kém, gd dé
bi pha huy Do am gd cao s€ hinh thanh ap lyc tinh, lam cho go truong nut, dé tao ra phe
pham va kéo dai thoi gian sdy dinh hinh. D6 4m ciia gd sau tién hanh hap ludc xir Iy mém
hod nén tir 21-30% [15].

- Chiéu thé gd: uén ngang phing

- Kich thude phoi: Day x rong x dai (21x35x460)mm; ban kinh cong R = 700 mm.

- Do am ban .,dﬁu gﬁa gS: 8—1,2%, sau do g5 duoc dem di hép ludc khoang 50 phut &
nhiét d6 100°C; d6 am go sau khi hap khoang 21-30%.

3.4.2. Xur Iy mém hod gé

De cai thién tinh nang udn cong cua g, tang bién dang tinh déo, can tién hanh xir 1y mém
hoa gb trudc udn cong. Phuong phap xur Iy mém hoa g6 bao gbém xur ly bang hoi nuée; xu ly
gia nhiét va xir Iy bang hoa chét. Thanh phan chu yéu ciia to thanh vach té bao gd 1a: Cellulose,
hemicellulose va lignine. G& sau khi xtr 1y bang hoi nuéc, mot bd phan hemicellulose dé thuy
phan hoa tan thanh trang thai dung dich, cac gbc -OH trén chudi phan tir cellulose ving khong
dinh hinh hép thu nuéc, 1am cho mang nudc trong cac khe hd cellulose day 1én, khoang cach
gilta cac phan tu tang 1€n, luc hép dan giam di, duoi tac dung cua ngoai luc dé gay ra dich
trugt twong doi. Phuong phap xu ly hoa mém bang nudc nong ¢6 2 loai: hoi nudc va luge go
phuong phap ludc gd s& 1am cho do 4m gb tang cao, thoi gian sdy sau udn cong kéo dai. Tién
hanh hoé déo bang hoi nuéc ndng trong diéu kién thuong, thoi gian duoc tinh tir khi nhiét do
trong thiét bi hap dat 100°C. Trong qué trinh héa déo, dé dam bao cho cac thanh gd dugc hoa
déo dong déu can xép gd dam bao khoang cach giita cac thanh 1a 2 cm. Trong nghién ctru nay
dung hoi nuéc ngung ty tir dan nhiét cia may udn gd dé héa déo gb.

Bdng 5. Quy trinh uén cong gd cao su

Loai ban kinh Chiduday | Nhiétdoudn | Apsudtudn | Thoigian | Thoi gian udn
cong van (mm) (°C) (kG/cm?) ludc (phut) (phat)

Ban kinh R700 21 100 6 50 40

3.4.3. Uon cong

Vé6i cac chi tiét udn cong ¢ ban kinh cong 16, chiéu day nho, khi ubn cong gb 6 thé
khéng can ding thanh kim loai phia ngoai. Tién hanh udn cong gb sau khi dit thanh g trén
ga kep ciia may uon cong go. Chleu rong cua thanh kim loai phia ngoai thuong 16n hon chleu
rong thanh go ubn cong, ap suat uon phai phu hop, ap suat qué nho khong ¢6 tac dung, néu ap
sudt qua 16n s& din den mau gd ubn bi pha huy. Khudn mau udn cong phai co hinh dang, kich
thude chinh xac, vi tri 6n dinh. Khi uén dang quy trinh k§ thuat, do cong, vénh g0 it xuat hién.
Khi tang nhiét do ubn thi ty 1& khuyét tat cua gd tang. Khi udn xong can phai giir gb trong
khudn uon khoang thoi gian t = 10-15 phut.

3.4.4. Hoan thién san pham

G6 ubn sau thoi gian 6n dinh dugc tién hanh gia cong cha nhim bang cac may cha nham
cam tay. Bé mat gd sau khi cha nhdm mau sic tré nén sang, bé miat twong dbi min thuan loi
cho qué trinh trang strc bé mit.
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4. KET LUAN

Két qua nghién ctru xac dinh ché d6 udn cong cua g5 cao su co quy cach 21x35x460 mm
v0i ban kinh u6n cong R700 mm bang phuong phap u6n dinh hinh, xur ly bang phuong phap
hép ludc, nhiét do udn 100-105°C, ap suat uon 6 kG/cm?, Umg v6i thoi gian hap ludc gb 28,4
phut va thoi gian ubn 43,9 phit, ty 1€ mau héng sau khi uén 1,36% va do dan héi tro lai ctia
g0 uon 0,43 mm, thu dugc san pham phu hop véi kich thude cua cac chi tiét cong dung trong
san xuat hang moc (chi tiét cong ctia ghe) céc chi tiét cong c6 it khuyét tat sau khi uén (Vet nut,
ran, gay, x¢, V.v.) va kha ndng dan hdi tré lai f < 3 mm, cong nghé gia cong don gian, dé thyc
hién va it tén kém. Phuong phap xu ly hoa déo bang phuong phap hip lujc hoan toan co thé
ap dung vao d1eu kién thyc té san xut ¢ nudc ta VOl quy mo vira va nho. G6 cao su co thé dap
g duogc yéu cau nguyén lidu trong cong nghé ubn cong gb.
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ABSTRACT

STUDY OF DETERMINING A BENDING REGIME OF RUBBER WOOD
FOR WOODEN PRODUCTS

Pham Ngoc Nam?*, Nguyen Thi Anh Nguyet!

Le Quang Nghia®, Nguyen Ha?

Nong Lam University - Ho Chi Minh City
2HCMC University of Technology and Education
*Email: drpnnam@hcmuaf.edu.vn

This study was conducted to determine the bending mode of rubber wood with the size
of 21x35x460 mm and bend radius R700 mm used in furniture manufacturing by the method
of bending, shaping with steam heating, bending temperature 100-105 °C, bending pressure
6 kG/cm?. The experiment was designed in a completely randomized design. Research results
have built a correlation equation showing the relationship between steaming time and bending
time with failure rate Y and the elasticity of the rubber wood Y

Y1=1,36 — 0,95X; — 1,45X; + 0,58X1 X, + 0,94X:2 + 1,84X5?
Y,=0,83 - 0,70X; — 0,93X; + 0,93 X% + 0,79 X,?

The results have determined the optimal parameters for rubber wood bending: corresponding
to the steaming time of 28.4 minutes and the bending time of 43.9 minutes, the sample failure
rate is 1.36% and the elasticity of the rubber wood 0.43 mm. The technological process of
bending curved wood parts of the above dimensions can be completely applied in practice due
to its simplicity, ease of implementation and low cost.

Keywords: Bending mode, steaming time, bending time, optimal parameters, failure rate.
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