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THIET KE VA CHE TAO THIET Bl UON GO VO TAU SU’ DUNG
HO'I NU'O'C NONG

DESIGN AND MANUFACTURE THE WOOD BENDING EQUIPMENT
USING VAPOR

Lé Khic Binh
Truong Pai hoc Su pham Ky thuédt Vinh

TOM TAT

Bai béo trinh bay vé thiét ké, ché tao thiét bi uén go sir dung hoi niede nong trong dong tiu
V6 gd, nham thay thé phwong phap uén thii céng. Gé diroc hcfp bﬁng hoi nuée ¢ nhiét dé xap xi
110°C, trong khoang thoi gian phit hop voi tirng loai, dwoc uon theo hinh dang véi @é cong xodn
khac nhau tity thugc vao vi tri thanh g5 trén tau va cong sudt tau, sau dé dwoc de kho o nhiét do
khoang 50°C dé san pham giie nguyén hinh dang. Voi két qua khao nghiém, sdn phéam sau khi uon
dd han ché toi da hién twong nitt, chay, chat lirong g6 diroc ndng cao do dwoc xir [y nhiét. Qua trinh
gia cong sau khi /zd’p thudn loi, hiéu sudt cao da dem lai hiéu qua to lon trong linh viee dong tau
nang cao tuéi tho cia tau. Thiét bi ndy hoan toan c6 thé mo réng sang uon cdc loai g6 va vat liéu
khac trong thi cong my nghe.

Tir khéa: Uon go, Hoi nudc nong; Dong tau.

ABSTRACT

This paper presents the design and manufacture of wood bending system using vapor in
shipbuilding to replace the manual bending method. The wood is steamed at approximately of
110°C for a period of time suitable for each type, bent in shape with varying curvature depending
on the position of the wooden bar on board and the vessel's capacity, then dried at a temperature
of about 50°C to keep the product shape. With the test results, the product after bending has limited
the phenomenon of cracking, fired and wood quality is enhanced cause of heat treatment. The
high-efficiency, after-boiling process has brought about great efficiency in the field of shipbuilding,
improving the life of the ship. This equipment is fully expandable to bending wood and other
materials in handicrafis.

Keywords: Wood bending, vapor: shipbuilding.
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1. PAT VAN PE

Hién nay, tau thuyén vo g phai sur
dung tir 80 + 90% céc loai gb thudc cac nhom
2, 3, nhu: Tau mét, sang l¢, sén...va ¢é tir 70
+ 80% cac chi tiét trén tau déu phal thuc hi¢n
uén. Tuy nhién, toan bo cic chi tiét ubn déu
duoc thuce hién thu cong bang cach ho Iira (Hinh
1). Do dé, cac san pham g0 sau khi uén bi giam
co tinh do nhya g6 bj mét, nit ng, chay do tiép
xuc v&i nhi¢t d6 cao va su phéan bd nhiét khi
uén khoéng dong déu. Didu nay, dan t&i gd s& bi
nhanh muc khi & dudi nuée trong thoi gian dai,
dan dén tudi tho clia tau s& giam xubng dang ké.

Hinh 1. Phuong phdp uén gé bang thi cong

Trong diéu kign thuce té hién nay,
ngudn nguyén liéu go phuc vu dong tau ngay
cang can kiét, yéu cau vé chat luong cua tau
thuyén ngay cang cao, ddc biét la viéc ché tao
tau 6 cong suat 16n dé viron xa thi viée nghién
clru, tim ra giai phap khéc phuc cac han ché
cua phuong phéap dong tau truyén thong nhdm
tiét kiém g0, nang cao tudi tho clia tau ciing
nhu dam bdo an toan trong qua trinh lam vigc
la rét can thiét. Trong nghién clru nay, tac gid
da str dung hoi nude néng dé hap 20 dén nhiét
dd du dé hoa déo, sau d6 dugc udn bang thiét
bi chuyén dung theo hinh dang cua tung vi
tri thanh gd trén tau va dugc sdy kho dé giir
nguyén hinh déang trudc khi dua ra gia cong,
lép rap vao than tau.

Nguyén Iy lam viéc chung cua hé théng
duge mé ta trén hinh 2.
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Hinh 2. So do hé thong uon go bang hoi meée néng

Tao phdi

Chuan bj

Uén J—[ T§ 1é khuyet tat

Say dinh hinh

Chiéu day, vin toc,

= Dj din hoi tra Lai
Hinh 3. So dé quy trinh uén g0

Dinh gia, kiém tra

2. TINH TOAN, THIET KE CAC BO
PHAN TRONG HE THONG

2.1. Dic diém két cAu van gd dong tau

Bién dang van vo tau tai cc vi tri déu
khac nhau, phan van c6 bién dang cong tap
trung & phan dudi tau va dau mii tau. Cac van &
dubi tau thuong chi cong theo mot chiéu va co
d§ cong bé, phin van cong & phia dau mii tau
phan 16n déu o bién dang cong xoan D§ cong
X0dn clia cac van giam dén tur song chinh cua
tau 1én dén man tau (hinh 4). Van nam sat song
chinh s& c6 goc xodn 90° va giam dan cho lén
dén van sét véi man thuyen thi goc xodn con lai
tlr 3 + 50 Vin c6 d6 xodn 16n thi do cong nho va
chleu dai xoén ngin, do cong ctia van tang dan tr
Song chinh ctia tau 1én dén man, dd cong nay phu
thude vao kich c& tau, cong dung ctia tau.

Kich thudc chiéu rong cua van tau tai
méi vj trf khac nhau ciing c6 kich thude khac
nhau vg nim trong tiéu chuan.
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V&i g8 sit dung trong déng tau c6 thong s0 k¥ thudt co ban:

Bang 1. Mot s6 théng s6 co ban vé go tau mat

Ung suét, 105N/m? Thé tich riéng 0,74 g/cm’
: 525 - 629 D§ dm trung binh .
Nén doc N/m2 the o8 24%
Uédn tinh L0ed— 1,299 Hé s6 co rat thé tich 0,56
N/m?
- y 11651394 i A , 5
Hinh 4. Két cdu van vo tau Kéo doc N/m? D bén nén doc thd | 630 kG/em*
Citdoc | 1927124 | psvénuéntinh | 1500 kGlem?
N/m2*

2.2. Tinh toan lya chon hé théng cip hoi
Hé thong cap hoi dugc tinh toan dé co thé cung cap du hoi cho viée hép va sy g0 voi cong
sut tdi thiéu 5 thanh gd/ngay cho loai tau ¢6 cong suat 1én dén trén 900 CV.

Théng s6 k¥ thuit 16 hoi dugc tinh todn nhu bang 2:
Bdng 2. Théng s6 kj thudt 1o hoi cong sudt 200kg hoi/gio

TT Thong sb Ky hiéu | Gia trj Pon vi
Cong suit D 200 kg/h
2 Ap sudt lam vigc p 5 bar
Puong kinh D, 0,65 m
Ong 16 Chiéu dai L 0,75 m
Do day B 10 mm
4 Puong kinh d 57 mm
Ong i Chiéu dai 1 1,25 mm
b day b 3.5 m
S4 lugng 6ng N 37 Ong
5 Dudng kinh thin ngoai 10 hoi D 0,88 m
6 Chiéu day thin ngoai B, 10 mm
7 Chiéu day mit sang dudi, thép K B, 10 mm
8 Chiéu day mat sang trén, CT3 B, 10 mm
9 Dién tich tmyén nhiét F 10
10 Chiéu dai dng lira cin thiét 47,318 m
" i bk Duflfng kinh d, 0,2 m
- Chiéu cao h 8 m
12 | Dién tich ghi, m’ B 0,332 m’
13 | Thé tich ‘buc‘J.ng dot v, 0,249 m’
14 | Nhiét the the tich Q. 588,070 | kecal/m’h
15 | Nhigt th dién tich, q 441,053 | keal/mh
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2.3. Lo hap gb

Vi két ciu vo tau, chiéu rong tir 250 +
600mm, chiéu dai van g cé thé 1én dén 10.000
mm, tuy nhién chiéu dai phan uén thuong &
mirc 4.000+ 5.000 mm, tuy thude vi tri va kich
c& con tau. Vi vdy, chi can hap nong phan uén
cua van go Ngoai ra, dé ting hiéu suit cua
méy, 10 hap dugc thiét ké c6 kich thude D x R
x C 12 5000 x 1.000 x 1.000mm dé c6 thé hap
dugc 4 thanh trong mot lan. Trong lo hap, ¢6
gdn cam blen nhiét d6, am ké dé theo ddi nhiét
d6 va do am trong thung hap, 16 théng hoi va 15
dé lap duong hoi.

Lo hap dugc xdy bang 2 16p gach chiu
nhiét, phia trén d6 bé tong cdt thép. Mot dau 16
hap dugc xay kin, con mot dau duoc 1am cua
c6 ban 1& cb dinh & dong kin khi hép.

Do kich thudc va trong luong van hap
16n nén, nén thing hap duoc lap dat hé théng
ray con ldn v&i 4 day con ldn dam bao cho qua
trinh rtt ra hay dua vao cac van khac nhau dé
uén hoic hép. Hé thong duong ng cung cap
hoi nude duge dat doc theo chleu dai 16 hap va
dugc bd tri 2 dudng cung cap & hai bén phia
dudi, trén duong cung cap dugce khoan cac 16
cach déu nhau dé dam bao cung cap hoi nuége
déu trong thé tich 1o hap.

Lo thing bon

Ong cung cip boi

L6 thodt oude apemg . _—

Hinh 5. Lo hép va bé tri con lan trong 16 hdp
2.4. Hé thong ubn

Déy 1a bo phan quan trong nhdm tao
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hinh cho cc san pham ubn. Van g sau khi
hap xong dugc chuyén dén thiét bi uon va duoc
dinh vi nhu trong hinh 6.

Hinh 6. Sor do nguyén ly bg phdn uon:
1) Van uon; 2) Thanh do;
3) Bon; 4) Xylanh thuy lyc

Vi trf céc thanh d& 2 dugc diéu chinh
san theo d9 cong ctia san pham. Khi khoi dong
thiét bi, pit tong cua xy lanh 4 ddy don udn 3
ép vao tim van lam cho tdm van bién dang va
ép vao cac thanh d& 2. Khi tim van di duoc
udn theo dang bién dang, tién hanh cé dinh van
tai vi tri d6 dé thue hién qua trinh sy kho. Két
thic qua trinh say, pit tong keo don uén 3 lai
vé. Van duoc thao ra két thic qua trinh udn.
Trén ray ngang cua hé thong udn c6 khoan cac
16 dé c6 thé diéu chinh ban kinh cong khuén
uén phu hop véi timg tim van & cac vi khac
nhau trén than tau.

Hinh 7. Hé thcfng uon go

2.5. Ham siy

De nang cao hi¢u qua nhiét, phuong
phép sdy dbi luu dugce lua chon dé thuc hién.
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Cin ctr vao kich thudc cua van vo tau va quy
trinh udn. Ham sdy duoc thiét ké voi kich
thuée chiéu dai 14 5.000 mm, chidu rong la
3.600 mm, chiéu cao 1a 1.900mm, bao toan bg
khung uén. Him sdy duge xay bang 2 16p gach
chiu nhiét, phia trén d6 bé tong cbt thép day
120 mm. Mt trude va sau ¢ 2 cra ra vao dé
diéu chinh khuén udn khi udn, cic ctra dugce
thiét k& vai 16p cach nhiét lam bang bong soi
thy tinh va dugc dong kin khi say. Nhigt sdy
duoc cung cép boi 16 hoi, dugc lip 2 quat gid
dé tao dbi luu va duoce bd tri nhu hinh 8.

a. Hd;p g0 ) b. Uén gc;;
Hinh 9. Qua trinh hdp, uén gé

Bdfeg 3. S anh hwomg cia van téc uon, chiéu day
go dén chat lwong bé mdt cua thanh go uon:

Yéu to diu vao Yéu t6 diu ra
Chié
Vin d‘leu Ti 1 % Két
TT A ay g 7o £
to "
L i , . . ‘c tam | kKhuyét Cha: l"?,ng ludin
Hinh 8. Két cau va bo tri thiet bi trong ham say w1 o, (at bé mit
mm/s :
e - - £ b ] X mm
3. KHAO NGHIEM HE THONG VA KET P 5
7 mn at
A 1 15 35 2 - =
QU khong nit | yéu cau
Trong pham vi dé tai, chiung t6i tién 2 15 40 3 Min, bat
hanh khao nghiém go tau co chiéu day tir 35 — khong nirt | yéu cau
70mm, chleu rong toi da 600 mm va chiéu dai 3 5 i i Min, Pat
phan uon la 4.000 mm. ’ khéng nirt | véu cau
- . o A . Min, Dat
G& sau khi dugc hap ¢ nhiét do 110°C 41 30 55 2 Khdngaie {yéu ol
trong khoang thoi gian 3h, sau d6 duoc ubn
véi cac toe do khac nhau, song tong thoi gian 5 20 60 5 {\ﬂm. ' nDat:
khong qua 2 phut. Go sau khi uén sé duge Khongailt |1e0 a0
dinh vi va say trong khoang thoi gian | dén 2 36 - . Min, Pat
2 gio phu thudc vao chiéu day dé dam bao khong nirt | yéu cau
khong bi dan hoi tro lai. Két qua duge tong , 0 - % Corannit | Dat
hop ¢ bang 3. 1 vi yéu cdu
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Nhan xét:

- V6i chiéu day tim g6 dudi 60mm, khi
udn & cac cép tdc d6 van toc khac nhau thi ti
16 khuyét tat kha nho, chat lvong bé mit min
va khong bi ran ntit. Do do, khi san xut co thé
chon téc d6 dudi 30 mm/s 1a phu hop nhét.

- Véi chiéu day tim gé 1a 70mm, khi
ubn & cac cip toe d6 dudi 20 mm/s thi ti 16
khuyét tat kha nho, chat lugng bé mét min va
khong bi ran nit, khi 1én téc d6 30 mm/s thi bé
mat gd bit ddu xuat hién vét nirt té vi doc theo
thé gb. Do d6 khi san xuét cé thé chon tdc do
tir 20 mm/s 1a phit hop nhit.

| Ubn

[ bing

| het

| wdc
nong

Uén
bing
thii

céng

a) San pham uon bang dot lira thi céng;
b) San pham uén sau khi hap bang hm noc nong
Hinh 10. So sanh chat hrong bé mdt g6 sau khi uon

4. KET LUAN VA KIEN NGHI
Trong bai bdo nay, nhom tic gia da

trinh bay tém tit qua trinh tinh toan, thiét ké
va ché tao hé thong udén goé sur dung hoi nudce
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néng tmg dung trong déng tau vo gd cd cong
suat trén 900 CV. Pdng thoi, tién hanh khao
nghiém thiét bi vai viée hép, udn va siy mot 50
san pham co kich thudc 16n véi chicu day 1én
dén 70mm, chiéu rong 600 mm va chiéu dai
thanh gb co thé dat 10.000 mm. Két qua thuc
nghiém cho thdy, cic san pham déu co chat
lugng cao, hién tugng ran nut sau khi ubn rat
it, cong sudt co thé dat 8 tim van/ngay. Ngoai
ra, do dugc hap ¢ nhiét do trén 100°C nén go
duoc xur 1y dé ting thém do bén, dan dén tubi
tho ctia tau ting 1én déng ké.

Do diéu kién thoi gian va kinh phi han
hep, viéc khao nghiém chua dugce tién hanh
dbi vé6i cac loai gd nhom khic sur dung trong
cac linh vuc khac nhau. Vi vay, can tiép tuc
nghién ctru, khao nghiém dé hoan thién san
pham, dong thoi phat trién, nhan rong mé hinh
thiét bi dén céc co so dong tau, cc co sd ché
tac gd, thi cong my nghé. <
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