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1.Dan luan

Sau khi cg ban binh dinh cac phong trao dau tranh & Viét Nam, chinh quyén thuc dan Phap tién
hanh chinh sach khai thac thudc dia. Trong hé thong xay dung trudng I8p & Nam Ky, Phap thanh 1ap mét
s6 trudng day nghé (Ecole professionnelle). Khu viuc Dong Nam Ky mot sé trudng nghé: Trudng Day nghé
Nam Ky (1898), Trudng Day nghé Thu Dau Mét (1901), Trudng Day nghé Bién Hoa (1903), Trudng Day
nghé Sai Gon (1906), Trudng Vé Gia Binh (1913)...

Riéng Trudng Day nghé Bién Hoa dugc Hoi dong hang tinh ra quyét dinh thanh lap vao ngay
24/9/1903 (con goi la Trudng Ba nghé Bién Hoa). Co s& ban dau dat tai phia sau bén trai Toa bé Bién Hoa,
gom hai day nha: Khu nha ngang véi mat tién dudng (nhin ra Quang trudng Song Pho, nay la duang Cach
mang Thang Tam, tp.Bién Hoa) va day nha dai phia trong, ¢4 16 réng dé€ nung san pham; sau nay xay dung
thém day nha, tao nén khudn vién biét lap. Ngay 13/3/1903, trudng khai gidng khoa dau tién. Cac ban
chuyén dugc dao tao theo ké hoach ban dau:

- Banth nhat: V& trén gidy, trén gd, td chii trang tri sdch vé hinh hoa.

- Ban th(r hai: Diéu khac go, kham, 1am dan, ni trang.

- Banthirba: Pan, lat, d6 vatlam bang co (ke), song may, céiva tre.

- Ban thar tu: Thay tinh, d6 sanh, d6 gém, do chai.

Sau nay, cd s& trudng chuyén dén dia diém dai dién Dai Ky niém/Dai Chién si trén vong - nay la co
s& Trudng Cao dang My thuét trang tri Déng Nai. Trudng b6 sung cac ban dao tao dlic déng, sat. Nam
1906, trudng tuyén sinh Ban Gém va dén nam 1907, chinh thic thanh 1ap Ban G6m - bén canh cac ban
dao tao trudc dé. Viéc thanh lap Ban GEm va tuyén sinh dao tao la dau &n cho nghé gém Bién Hoa phat
trién, bdi Bién Hoa da co nghé gém kha phat trién trong cong déng dan cu truée dé.

TU khithanh [ap cho dén nay, trudng da c6 nhing [an doi tén, nhitng cét méc dang chay:

- Trudng Day nghé Bién Hoa (con goi la trudng Ba nghé Bién Hoa) tirnam 1903 dén nam 1913.

- Trudng My nghé Ban x( Bién Hoa trnam 1913 dén nam 1944.

- Trudng My nghé thuc hanh Bién Hoa tir nam 1944 dén nam 1955.

- Trudng My nghé thyc hanh Bién Hoa tr nam 1955 dén nam 1964.

- Trudng Ky thuat Bién Hoa ti nam 1964 dén nam 1976.

- Trudng Phé thdng Cong nghiép Dong Nai nam 1977.

- Trudng Trung hoc My thuat trang tri Dong Nai tr nam 1978 dén nam 1988.

- Trudng Cao déng My thuat trang tri Ddng Nai tir ndm 1998 dén nay.
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2. Dau an cua ngoi trudng véi nghé gom Bién Hoa

Sy ra ddi cua Trudng Day nghé Bién Hoa co
anh hudng tich cuc dén su phat trién ctia nghé gém,
dac biét véiloai san pham gém mét thai dugc goi la
Gom my nghé Bién Hoa. Nhan sy lanh dao cla
trudng c6 nhitng thay déi qua cac thai ky. Trong sé
nhan sy lanh dao trudng, dac dau an cho sy phat
trién cta nghé gém tli khi 6ng Robert Balick (t6t
nghiép Trudng My thuat trang tri Paris) lam hiéu
trudng va ba Marette Brallion (t6t nghiép Trudng
Gom Limoges) phu ta. Hoc sinh ban Gém dugc dao
tao ky thuat vé xoay, cham khac, chdm men, in va
nan. Ba Marlette Brallion c6 cdng 16n trong d6i mdi
san pham gém Bién Hoa trudc dé: Nguyén liéu dat e
lam gém chiu dugc nhiét d6 cao khinung, ché ra cac
loai men d&c trung trang tri trén san pham: men ta
(men tro), men da do, men xanh dong (Vert de
Bienhoa).

Viéc dao tao lam gém & ngdi trudng nay dudc phan anh kha chi tiét tir cong trinh Gém Bién Hoa'° vdi
cacthongtinsau:

- Thang 3/1907: Ban Gom chinh thuic trd thanh nganh dao tao cua trudng.

- Nam 1910: Hai hoc sinh t6t nghiép Ban Gom

-Nam 1911: Hai hoc sinh t6t nghiép Ban GGm

- Thang 8/1912: Chi con mét d6c cdng ngudi Hoa day ban GGm va mot cyu hoc sinh nguai Viét da
thay thé trudc thang 1 nam 1913 (c6 thé suy ludn, trudc do cé sé lugng nhing thg gém ngudi Hoa day gém
tai day nhiéu han). Cling can chd thém: T nam 1907, viéc dao tao theo hudng U'ng dung va sang tao déi vai
dao tao cla trudng dugc dé xudng bdi Maspéro. Nhitng giao vién ngudi Phap tham gia: J.Lamorte, André
Joyeux, Serré dan thay thé phuang phap day thd cdng truyén théng, khong con canh thg ca cam tay chiviéc
cac phé nhd, thg hoc viéc hau diéu dém va chiu sai vat clia thg ca va clia cac doc cong chau A, thay thé bang
suhudng danky thuatthiic tinh su sdng tao va tri thdng minh clia hoc sinh.

Phong trung bay san pham my nghé cua trudng
(tai dia di€ém nay la khudn vién
Tru s& Ca quan nha nudc tinh Béng Nai).

1® Phan Binh Diing, Nguyén Van Théng, Nguyén Yén Tri (2005), G6m Bién Hoa, Nxb. T6ng hgp Béng Nai, tr.60-61.
64



GOMm BIEN HOA @

T Yw e

Cd sd Truong Day nghé Bién Hoa.

- TUrthang 9/1913, hoc sinh tai trudng dugc dao tao theo ndi dung “Mai ban c6 15 hoc sinh (khéng
ké hoc sinh tu do), chia ra 3 nam hoc, méi nam mot I8p. Tudi hoc trd nhoé nhat la 13 va khéng qué 16, co
trinh d6 sc hoc clia trudng lang, xa. Hoc sinh phai hoc 2 mén chung la vé va nan. Nha diéu hanh ky thuat
bat budc phai day 2 18p vé hay nan méi tuan cho méi ban. Cac I16p vé nan khéng dugdc ngung vi bat cir ly
do gi, cac ngay khac, doc cong trong coi va stra bai cho hoc sinh. Trong thai gian hoc nghé & trudng, hoc
sinh dugc hoc van hoa tuong duang véi chuong trinh so hoc (dén I6p ba), dac biét chi y dén chir Quéc

. ngl va sé hoc. Ngoai ra hoc sinh
phai theo hoc I&p cla ngudi I&n vao
cac budi t6i & tinh |j duédi su quan ly
ctianha diéu hanh”.

- Nam 1923, Ban Gém do ba
Marette Brallion phu trach, 1 doc
cdng ban x va 12 hoc sinh. Thdi
gian hoc tai trugng la 4 nam, gom: 2
nam dau hoc cdc mén cobanvaluan
phién cac ban; 2 nam cudi di chuyén
ban. Hoc trd vao hoc phai cé trinh
do sa hoc (I6p ba), dugc hoc tiép

Tap thé thay cé trudng nam 1930.
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chlt nho, chit Quéc ngl, toan, tiéng
Phap... Sau khi t6t nghiép, hoc sinh
dugc thau nhan vao I6p hoan thién hoc
thém 3 nam, vura trau déi nghé vira lam
ra san pham, dugc hudng luong va
trudng nhan hoc sinh cé nang khiéu do
Trudng My nghé Gia Dinh chuyén 1én.

Su nhiét tam va dau tu cong suc
cho sdn pham gém tU trudng cua ba
Maretter Brallion da dem lai cho su
thanh cong, tiéng vang qua cac cudc
trién 1dm trong nudc va qudc té. Ba
Marletter Brallion vach hudng di riéng
cho Ban Gém. D6 1a san pham gém
trang tri nhiéu mau, cham khac chi tiét
cac hoa van dac sac, nhiéu mau men la mat tao cho gém clia trudng sac thai riéng, khac han gém dan dung
Tan Van va Lai Thiéu ctia cac 10 ngudi Hoa. (Trudc day, 6ng Joyeux da nghién cltu dung men Phap cham [én
san pham gém nhung khong thanh cong). Ba Maretter Brallion cling cac déc cdng bén xU, ding nguyén
liéu néi dia, chd yéu 1a tro rem, tro 16, miéng (thuy tinh), cat Ba Nang, véi Cang Long... lam men. D4t lam
san pham la dat chiu Ia cao khai thac & Bat Cudc, Chanh Luu (Tha Dau Mét)... Trai qua nhiéu thd nghiém,
cudi cung ba tim ra loai men tro phu hgp ma dan lam gém goi la men ta. V&i mat dong thu dugc khi hoan
thién dé déng, ba ché dugc mau xanh déng Vert de Bienhoa dep, néi tiéng nhu Vert d'Islam trong cac
cong trinh kién trdc cldia dao Ho6i. VGi da ong Bién Hoa, ba ché ra men da do rat dep. Men Phap thudng la
men nhe do hay trung dé (1.150°C—1.200°C) khong thé dep bing men tro cao d6 (1280°C) clia Vién Béng,
dét bang cui tao ra hoa bién it men nao sanh kip. Hon nita d6 gém khi ra 16 c6 khuyét tat, 6ng ba Balick'”
cho dap bd khong thuong tiéc. Do d6 trong cac Héi chg trién 1am sau ndy, d6 gém Bién Hoa dugc danh gia
cao. Khach hang nhan xét men Bién Hoa c6 chiéu sau, cang nhin cang thay dep.

Dé phuc vu cho viéc nung san pham, nha trudng cé: 16 8ng (16 réng) xay phia géc phai trudc trudng
dé nung san pham gém (dia diém trudng dau tién, thudc trong pham vi ctia khu vuc bén phai Toa bé trudce
day theo hudng nhin ra bung binh Séng Pho, nay thudc tru s& khoi ca quan nha nudc tinh Bong Nai). Do

Tap thé thay cé cla trudng nam 1952.

17 Ong Robert Balick, ba Marette Brallion la vg chdng nén thudng dudc goi chung 1a ng ba Balick.
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san xuat san phdm ngay cang nhiéu, 16 nung hoat ddng gay 6 nhiém mai trudng déi véi nha thd (gido xu
Bién Hoa) va toa bé nén trudng dé nghi dugc cap khu dat cach trudng khoang 1km mé co s& b sung
(trudng nhanh) — nay thudc dia diém Trudng Cao dang My thut Trang tri Déng Nai va vung 1an can. Khu
dat nay c6 dién tich 9.100m?. Tai cd s& nhanh, nam 1930, trudng xay 2 16 gém: mét 16 tron (dudng kinh
5m) bang gach khéng té c6 6ng khéi cao, dung dé€ nung non, mét 16 8ng (dai 35m), xudng thg va mai che.
N&m 1936, trudng xay thém 1 8ng méi (dai 40m), mai che 6 va chd thg lam viéc.

- Nam 1933 danh dau budc phat trién cia gém my nghé Bién Hoa khi trudng thanh 1ap Hgp tac xa
M§ nghé Bién Hoa. Hgp tac xa la mot bd phan clia trudng do mét dai dién truc ti€p diéu hanh. San pham
cla hgp tac xa la d6 dong va do gém. D6 dong dugc ché tac nhirng loai: lu huang, tugng Phat nhé, tugng
n{r than, dao roc gidy, do chan gidy, clp thé thao, dan dén dién treo tran nha, nghién muc, den dau Ira ¢
I8n... D6 gom dudc ché tac nhiéu loai hinh gia dung trang tri, tin ngudng... Trudng xay dung phong trung
bay san pham (trén nén |6 gém tai co s& chinh) dé gidi thiéu cac san pham thd céng do trudng ché tac va
nhan dat hang. M6 hinh Hgp tac xa nay quy tu dugc nhitng nghé nhan, thg gidi dugc dao tao tu trudng,
san xuat nhiéu san pham gém nai tiéng. TU nam 1950, Hop tac xa trd thanh don vi hoat déc 1ap va hoat
déng cho dén ndm 1976. TUr cai ndi hgp tac xa cla trudng da hinh thanh thém nhiéu xudng, 16 phét trién
gom my nghé Bién Hoa. M6t s6 ca nhan trudng thanh ti trudng, dudc tu nghiép & nudc ngoai, ti€p thu
nhitng kinh nghiém, k§ thuat vé gém, vé nudc thanh lap nhiing t6 hgp san xuat gém my nghé Bién Hoa
theo hudng hién dai, gop phan phat trién manh mé nganh gém.

Clng v3i cac san pham tir trudng ché tac, san pham gém Bién Hoa dugc tuyén chon va trung bay
dem lai sy quan tam, thu hGt nguai xem. Dao tao nghé gém cla trudng dugc dau tu thém co sé vat chat
va nang cao, cai tién san pham. Dau an clia san pham gém Bién Hoa tlr trudng dudc tang thudng huy
chuong, bang danh du... qua cac dot trién 1am my thuat quc té: Marseille, Paris & Phap (nam 1922, 1925
va 1933), Batavia, Indonesia (nam 1934), Nayoga, Nhat Ban (nam 1937), Saint Denis, dao Réunion (nam
1938), Ha No&i (nam 1939), Sai Gon, Viét Nam (nam 1942), Bangkok, Thai Lan (nam 1953, 1955), Manila,
Philippin (nam 1956), Phnom Penh, Campuchia (nam 1957), New York (nam 1958)...

- TUnam 1955 trd di, nham phat trién nganh GEm, nha trudng dugc mét s6 chuyén gia nudc ngoai
(cha yéu tir Nhat Ban: Ishizuka Koe, Mizuno, Kato) dén gitp da vé ky thuat. M6t s6 gido vién dugc cur di
hoc nudc ngoai. V& nganh Gom, trudng c6 thay Bang Nhut Thang tu nghiép vé men gom & Tay Bic (1960
-1961), thay Lé B4 Dang tu nghiép & Nhat (1961 - 1962), Dang Cam Hong tu nghiép tai Phap (1962 - 1963).

- T ndm 1970, ¢ s& ban dau cla trudng dugc chuyén vé g s3 trudng nhanh (co sé trudng Cao
dang My thuat trang tri Dong Nai hién nay).
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- Tt nam 1975, chinh quyén cach
mang ti€p quan trudng va duy tri hoat dong
cla trudng cho dén hém nay. Co6 nhiing
bién dong vé quan ly, nhan su trong ting
giai doan nhung trudng van duy tri, dao tao
nghé gom cung véi cac nganh nghé khac
dugc phan cong. Trong lich st phat trién cda
trudng, doi ngl giao vién va hoc sinh Ban
GOm c6 nhitng déng gop quan trong trong
su phat trién clia nganh nghé nay & nhiing
linh vuc. Nhiéu ngugi trd thanh nhiing lanh
dao, chi doanh doanh nghiép, giao vién,
chuyén gia, nghé nhan... duy tri, bdo tén va
sang tao trong nganh gém. Mot sé cong
trinh kién trac, di tich lich st - van hoa trong
nudgc c6 su déng gop tir nguon nhan luc dao
tao clia trudng: Dai Ky niém/Chién si tran
vong (1923), dinh Tan Lan (1931), bung binh
dai 16 Nguyén Hué, Sai Gon (1935), tru gém
vung bién gidi gidp ranh 3 nudc khu vuc
Poéng Duong (1936), nha hoi Binh Trudc
(1937), Trudng My nghé ban xur Bién Hoa
(1937), chg Bén Thanh (1952), Quang
trudng Song Pho, Bién Hoa (1967), trung tu
di tich Dai Ky niém (1992), tugng dai Chién
thang San bay Bién Hoa (2012), tugng dai
Chién thang Long Binh (nam......), cdng trinh
Van miéu Tran Bién (1998)...

(Anh minh hoa tir nguon tu liéu
ctia Trudng Cao dang My thuat Trang tri Dong Nai:
Nguyén Minh Anh).
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Thay ¢6 va hoc sinh Trudng Trung hoc My thuat Trang tri
nam 1980.

Trudng Cao dang M§ thuat Trang tri Dong Nai
(Tién than la Trudng Day nghé Bién Hoa).
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Thay Nguyén Tri Dang Thay Nguyén Van Hai Thay Nguyén Van Nhan
day hoc sinh in khuén gém. day hoc sinh trudng xoay gém. day hoc sinh xoay gém.
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Chuyén gia nguai Nhat cing nghién clru gém
tai trudng nam 1960 - 1961.

Hoc sinh bao cao t6t nghiép Ban gém Phong trung bay san pham cta Trudng
Trudng My thuat Trang tri Bong Nai va Hgp tac xa My nghé Bién Hoa sau nam 1975

nam 1983. ’ L2 o e e
70 (Nay da chuyén vé Vdn miéu Trdn Bién).
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Sén pham gém va do6 my nghé Khach tham quan gém my thuat cua trudng
trong phong trién 1am cda trudng. nam 1958.
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Nhitng san pham gém

dugc phu men xanh déng tré béng
goi la “Vert de Bienhoa"

lam nén tén tudi

cUa gom truyén théng Bién Hoa.

72 Ngudn &nh: https://amis-musee-cernuschi.org/les-ecoles-dart-et-linfluence-des-artistes-francais-au-viet-nam-2/#:~:
text=%C3%89cole%20d'Art%20de%20Bi%C3%AAn,la%20direction%20de %20I'%C3%A9cole.



GO m BIEN HOA

Ngudn &nh: https://brocantelavitrine.com/products/vase-en-ceramique-vietnam-bien-hoa?srsltidc=AfmBOoqbYDZd_
A433YnNNPHBU3womeZVmHhSjuhboxqnJLrNF9xsph8f5 https://www.facebook.com/thanhnhan1102/photos 73
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Nhiing san pham gém
véi mau men da do
truyén théng

cua Bién Hoa.

74 Nguén anh: https://www.millon.com/catalogue/vente1969-arts-du-vietnam/lot53-vietnam-ecole-de-bien-hoa-xxe-siecle
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Ngudn anh: https://www.boisgirard-antonini.com/en/lot/plat-lotiforme-en-ceramique-de-bien-hoa/
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Mot s6 san pham gém khac nai cac dién tich vé di tich,
di vat van hoa khu vuc (Cham Pa, Angkor...)

Nguén anh: http://www.transasiart.com/Ceramiques/ceramiques_vn/bienhoa/cvnbh.htm
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Nhirng san pham gém
vdi k§ thuat cham long.

78 Ngudn anh: https://www.ebay.fr/itm/226479242860?mkevt=1&mkcid=1&mkrid=709-53476-19255-0&campid=5338722076&customid=&toolid=10050
https://www.facebook.com/thanhnhan1102/photos
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Su da dang cutia ki€u dang va hoa van cg,
két hgp phong cach hién dai

Ngudn anh: https://humazur.univ-cotedazur.frfiles/original/ebc3dc1d621329c0b9abb73b8eda2bb93b5a9ed7 . pdf
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80

Ngudn anh: https://picclick.fr/Bien-Hoa-Vase-Ceramique-Emaille-Indochine-226479242860.html
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Ngudn &nh:https://www.pinterest.com/pin/291678513340612918/

81



NGUYEN VAN THONG)-[NGUYEN YEN TRIJ- PHAN DINH DONG - TRUONG VAN TUAN

Mét s6 san pham gém vé, khac
noi dung c6t chuyén lich su dan toc,
tap quan phong tuc,
hay lién quan tin ngudng, ton gido.

82 Ngudn anh: https://www.artvalorem.fr/lot/89954/86443577 https://heritagevietnamairlines.com/en/bien-hoa-ceramics/
Swu tap tw nhan http://fashionnet.vn/arti-gom-bien-hoa-ve-dep-vuot-thoi-gian
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Ngudn anh: https:/fr.pinterest.com/binnguyen84/bien-hoa-ceramic/ https://tapchimythuat.vn/gom-bien-hoa-thoi-balick/
https://www.facebook.com/thanhnhan1102/photos https://www.facebook.com/le.thi.anh.mai.2024/photos
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Ngudn anh: https://www.lyndatrouve.com/catalogue/958117?offset=200& https://dangnhienthu.blogspot.com/p/blog-page_15.html
https://www.proantic.com/en/1503817-incense-burner-from-the-bien-hoa-school-from-the-50s.html
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Dia trang tri.

Ngudn anh: https://www.pinterest.com/gomsuyenlam/%C4%91%C4%A9a-trang-tr%C3%AD-g%E 1%BB%91m-bi%C3%AAn-h%C3%B2a-x%C6%B0a/
https://www.proantic.com/1411369-vase-ancien-bien-hoa-signe-decor-chizou-ceramique-viethamienne-vietnam.html
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86 Ngudn anh: https://www.boisgirard-antonini.com/lot/vietnam-bien-hoa-grand-plat-polylobe-en-gres-emaille-dans-les-tons-bleu-ver/
https://picclick.ca/100-Year-Old-Vietnamese-Bien-Hoa-Ceramic-Pottery-176420807469.html
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Nguén anh: https://www.facebook.com/story.php?story _fbid=122191487078182710&id=61555481324966& _rdr
https://www.lyndatrouve.com/en/catalog/95811?offset=200&
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Tuwong gom
lién quan tin ngudng, ton giao.
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Ngudn anh: https://www.alaintruong.com/archives/2012/02/22/23587108.html
https://www.primardeco.com/art-de-la-chine-et-dex-orient/plat-rond-en-ceramique-a-decor-de-personnages-marquee-bien-hoa-v-30048
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Ngudn anh: https://www.invaluable.com/auction-lot/vietnam-bien-hoa-xxe-siecle-serie-de-trois-elepha-52-c-52041b69ab
http://www.transasiart.com/Ceramiques/ceramiques_vn/bienhoa/cvnbhse001a.htm
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90 Nguén anh: https://www.adams.ie/7080-lot-993-A-LARGE-BIEN-HOA-%E8%BE%BI%E5%92%8C-STONEWARE-DANCING-LADIES-
TWO-HANDLED-VASE-BIEN-HOA-%E8%BE%B9%E5%92%8C
http://www.covatvietnam.info/co-vat-chat-lieu-gom/gom-bien-hoa/attachment/nguyen-dong-gom-bien-hoa-3/



» . & 2
GO m BIEN HOA @

Bon voi.
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Ngudn anh:  https://www.invaluable.com/auction-lot/a-large-bien-hoa-stoneware-%27angkor-vat-khmer-figu-364-c-634452eabe
https://www.koh-antique.com/Hcm%20museum%200f%20fine%20arts/laiben.htm
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Twong gbm trang tri
ndi, ngoai thét.

92 Ngudn anh:  https://www.the-saleroom.com/en-gb/auction-catalogues/adams/catalogue-id-srad10186/lot-2ff424e1-f7b7-4dc8-8bb3-add000b964b8
https://www.etsy.com/listing/1649528169/black-and-white-ceramic-vase-from-bien?show_sold_out_detail=1&ref=nla_listing_details
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(Swu tap hinh anh: Nguyén Minh).

Ngudn &nh: https://www.osenat.com/en/lot/148132/25359788-vietnam-bien-hoa-school-20th-century-double-gourd-vase-in?

https://www.the-saleroom.com/en-gb/auction-catalogues/adams/catalogue-id-srad10202/lot-f5a18e5c-76c¢3-472f-952c-aeb300cfb 126 93



94



CHUONG V

KY THUAT LAM GOM BIEN HOA

TU DAU THE Ki XX







g

GOm BIEN HOA & 4

1. Nguyén liéu va khoang vat

1.1.Nguyénliéu

D4t sét la nguyén liéu chinh dé lam gém, trong dat sét c6 nhitng khoang vat. Bang cac phuang
phap nghién ctu ly, hoa hién dai: khao sat cdu trac bang tia X, chup anh bang kinh hién vi dién tr c6 dé
phong dairatldn... Khoang vat sét déu cé cau tric ti nhitng tam ti dién SiO, va cac tam bat dién Al(OH)6-
3.Cactamtar dién va bat dién nay xép theo cac ki€u khac nhau, luén phién nhau lam khoang sét cé ciu tao
I8p, kich thudc hat sét rat nho nén nd cd dd déo cao. Tuy theo cach sap xép gilra cac la t& dién va bat dién
ma c6 kaolinit, hidromica, monmorindlit (Al/Fe), ilit va mot loat khoang vat sinh thanh khac. Ba goc cé
thanh phan hod hoc khac nhau sé hinh thanh cac khoang vat sét khac nhau.

1.2. Khoang vat

- Kaolinit 1a mét trong nhiing loai khoang vat phé bién nhat. Cong thic la Al,03.25i0,.2H,0, ngoai
ra con co lugng thap K, Na, Ca, Mg. Sét kaolinit la san pham phong hoa hoa hoc cua cac da giau silicat
alumin. Khéi kaolinit chat sit van dé miét nhé bang ngdn tay; & dang khé rat hdo nudc; & trang thai ust tao
thanh thé rat déo. Ti trong bang 2,6 (nang vira). D4t kaolin ¢4 mau nhat: trang min, trang xam hoac mau
nga voi, gém: Haloizit (thuéc nhéom kaolinit), c6 cdng thirc la Al,Os. SiO,.4H,0. Haloizit dudi dang khéi
nlfa m& giéng nhu keo, vdi vét v& dang vo sd phang. Haloizit tan dan trong nudc thanh cuc nhung khéng
truang nd; & dang khé no dinh ludi. Dikit 1a khoang vat sét c6 thanh phan hoé hoc giéng kaolinit, thudng
gap dudi dang tap hgp vi tinh khdng mau hay mau trang phét vang, phét ndu. D6 cling bang 1. Nacrit 1a
khoang vat sét c6 thanh phan hoa hoc giéng kaolinit, khéng mau, trdng, vang nhat, anh thay tinh; d6
ciing 2-2,5, titrong 2,5-2,7. Phan biét nacrit, kaolinit, dikit nhd phan tich nhiét va tia Ronghen.

Theo gia tri s dung, GSTS. Tran Kim Thach chia dat sét kaolinit ra hai loai chinh: Dat sét tap dung
lam gach ng6i ¢ mau vang dén cam, do, tim; sét mau den |an nhiéu bun va chat hitu ca dung lam gach
thé. D6 déo vé cam quan, cé kha nang se trong long ban tay thanh sgi nhu cay but chi ma khong dut
doan. Néu sét chlra nhiéu cat thi sé bd rdi hoac sét bung/sét rudng qua déo ciing khong lam gach ngoi
dugc vi khi nung bj co rdt manh sé nit, cong vénh. Vé ty |é voi: sét mién Dong Nam B thudng o ti lé voi
dudi 1%, dung lam gach ngéi dugc. Ty |é cat néu dat 10% la tot, ty [é cat cao han sé lam gach ngdi bd (cén
phai trén thém sét déo). Ty lé sat trong sét mién Dong do da bazan phong ho4, chira nhiéu sat khi nung
chin san pham dé dep nhung rat ba. Sét do géc phu sa & Long Thanh, H8 Nai, Binh Duang... c6 ti 1é sat it
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han 10% lam gach trang tri tot vi c6 mau dé dam dep khong phai. Bat sét lam d6 gém st & mién Bong
Nam B tao thanh do déa granit phong hoa & vung cao nguyén Nam TrungB6 (Bao LOc, Di Linh, Da Lat,
Dak Nong...). Cac song Bong Nai va La Nga van chuyén cac hat dat sa i ti vé déng bang, tich tu lai trén
dién tich rong tu Tay Ninh xuéng dén Long Thanh. Thdi gian dat s( tich tu cach nay it nhat trén 1 triéu
nam, sém hon ltc nui lira hoat dong phun trao. Nhiing via dat s trang va cac I6p cat giau dat st dang
dudc khai thac & Bat Cudc, Lai Thiéu, Chanh Luu, Binh Hoa... cung &ng nguyén liéu doi dao cho cac 1o
gém Binh Duong, Bién Hoa. Bat sét kaolin co gia tri I6n trong cong nghiép do su, vat liéu chju Itra, luyén
kim (ché tao nhém), chat tay trang dau ma&, dugc pham... Sét kaolin Dédng Nai phan bé & nhiéu noi: Thanh
Phu (Vinh Cltu), déng bac ga HS Nai, Tam An (Long Thanh), Phudc Tho, Phudc Thién, Hang Nai (Nhon
Trach). Kaolin 1an trong cat, cap hat bé hon 0,Tmm = 25%-40%, lugng SiO; tir 60%-75%, Fe,03 = 1,5%,
khéng dat tiéu chuan lam gém s nhung cé thé lam dé sanh dan dung™.

GEm my nghé Bién Hoa lam bang dat sét Bat Cudc (huyén Tan Uyén, tinh Binh Duong, xua thudc
quén Tan Uyén tinh Bién Hoa). Bat Cudc la md dat sét 16 thién ndi tiéng tir dau thé ki XX, dling cuéc cd thé
|ay dat sét nguyén liéu & sat mat dat. San pham gém my nghé Bién Hoa khong bién dang du déi khi nhiét
do 10 cao hon 1.3000C. Vao thadi gém my nghé Bién Hoa cuc thinh (1923-1950), dudi sy quan ly ciia 6ng
ba Balick, chat lugng san pham dugc coi trong, nhiéu khira 16 4 - 5 san phdm méi chon 18y 1 san pham
hoan chinh. Do d6 nguyén liéu dat sét Dat Cudc dugc chon uu tién lam san pham, ngoai ra gém my nghé
Bién Hoa con duing déat sét & Chanh Luu, tinh Thu Dau M6t (nay la tinh Binh Duang). TU nam 1950 trg di,
dudi quyén quan ly cta cac vi hiéu trudng Viét Nam, chat lugng gém my nghé cia Hgp tac xa My nghé
Bién Hoa khong con khat khe nhu trudce. Nhiéu ¢o s6 gém my nghé & Tan Van, Hoa An, Biru Hoa... mua
datsét abat Cudc, Chanh Luu, Tan Phudc Khanh, Binh Hoa, Hoa Thanh, Bau Bang, Ta Thiét.

Trén dia ban Bién Hoa - Dong Nai c6 mot sé mo dat sét nhung sau nghién clu, thir nghiém khong
thé st dung lam gém nhu: M sét Trang Dai c6 dat sét trang/trang xam, hat to kém déo, khé tao hinh san
pham. M6t s6 xi nghiép gém tron dat sét Trang Dai véi dat sét Binh Duong lam gém nhung it thanh céng.
Dat sét Trang Dai chui yéu duing cho cdng nghiép gidy, san... Dat sét Long Thanh phan Ién la sét do lam
mat hang dat do, nhiét dé nung tuang déi thap. Dat sét & Vinh Clru mau trang xanh, tao hinh bang xoay
tay dé dang nhung dé co I8n. Xi nghiép gém Béng Nai (1974-1997) da thir nghiém, sdn pham nung xong
co rdt nhiéu so v&i ban dau, khi san pham kho thi cling, khé cham khac.

1.3. Phuang phap xtr ly nguyén liéu

18 Nhigu tac gia (2001), Bia chi Péng Nai, tap II: Dia ly, Théng tan x4 Viét Nam, tr.34.
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1.3.1. Loc dat

D4t sét khai thac phai tinh ché, goi loc dat d€ loai tap chat cé hai. So d6 loc dat cia Xi nghiép gém
Dong Nai cho thay cac budc tuan ty:

- Ngam dat tho véi nudc trong hé chira dat tho.

- Xanudc lién tuc vao ho trong khi méta quay.

- Nudc pha dat (nudc dat) chay lién tuc qua hé théng muang vao ho chira dét tinh. Ho nay day thi
chay sang ho kia. Ludi rdy chan rac con cat va da nang nam rai rac trong rdnh muang; thinh thoang can lay
racva cat, da cho dudng chay thong.

Khi hai hd chira dat tinh da day, ngudilam dong khéa A, m& khoa B va C, méta van hoat déng, nudc
dat vao dudng muang, nudc tuong déi trong ti hai ho chilra dat tinh chay don vé ho chira dat tho... cho
dén hét dat trong ho chlra dat thé thi khoa B va C lai. Lay tinh dat trong ho chira dat tinh dua vao chira &
caclu hay hé khac cé thiét ké hat nudc.

Vao thap nién 1990, ngudi thg dung may bam x6i nudc véi ap luc cao vao cac tang dat thd 8 mo
dat. Cac hat dat min theo nudc chay vao mang bén dudi, tinh dat chay vao ho lang. Cat, da nang nam lai
gan ho x6i. DU loc bang hd loc hay x6i ho thi tinh dat con lodng, cac xi nghiép van mat thai gian dap dat
lam cho dat bStloang dé nhoi. Cac ca s& san xuat quy mo 16n & thanh phé Bién Hoa nhu Thai Duang, Viét
Thanh... T ndm 2000 da lam ra dat dung ngay. Xi nghiép Viét Thanh déng goi dat trong thung gé, mai
thung nang 400kg, mua vé dung ngay hay dé lau cing dugc vi c6 nilon bao dat.

1.3.2.Kiémtrado co

Dung ba thanh dat day (1x2cm, dai 14cm), danh dau bang dao nhon doan dai 10cm réi mang di
nung. Thudng xuyén lat cac thanh nay dé tranh cong va do do dai sau khi nung. Muén giam dé co clia dat
sét, ngudi thg thém samot (loai dat da nung chin, tan min).

1.3.2.Kiém tra nhiét dé

Nhiét do tac ddng dén dat sét nhu sau:

+ TUr 100°C - 300°C: nhiét dé tac dong day nudc tu do (nudc hap thu) ra. Sdy & nhiét do nay, dat sét
colai.

+ TU 400°C - 600°C: nudc hod hoc (nudc cau tao) thoat ra, dat sét mat déo & 600°C.

+ TUr600°C- 900°C: nudc hoa hoc tiép tuc bi day ra.

+ TUr900°C - 1.100°C: dat co lai khi nung, hién tugng két khéi xay ra.

TU 1.100°C-1.200°C: céc tinh thé mulit phat trién cang nhiéu va kich thudc cang I6n. Nhiét dé cang cao,
mulit cang nhiéu; & 1300°C hau hét d6 sanh bi thay tinh héa.
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+ T 1.400°C—1.500°C: dat sét ndng chay tuy theo chat lugng.
Riéng dé sanh nung trong khoang 1.200°C-1.300°C.

2. Phucng phap tao hinh

Gom cac phuang phap: Xoay tay, In khudn, Rot, Ghép dan dat, Xoay calip

2.1. Xoay tay

Tao hinh bang phuong phéap xoay tay la phuong phap c6 dién da dugc thg gém thuc hién tir xa xua
dé lam cac san pham hinh tron. Phuong phap nay gom 8 cong doan lién hé mat thiét véi nhau, ngudi thuc
hién bat budc phai lam t6t, ddng qui trinh k§ thuat tirng céng doan, dé khi chuyén sang cong doan ké tiép
khéng bi trd ngai. 8 cdng doan do la: lam dat, nhoi dat, bo dat, khui 16, 1én dat, xoay 6ng thang, xoay 6ng
bau, lam ngudi.

2.1.1.Lamdat

Dat sét thé loc 1dy chat tinh, lGc nay chéat tinh & dang hé loang. Ngudi thg chuyén dat ho nay 1én vat
hat nudc (khuén thach cao, tdm gach tau...) dé vat hat bSt nudce. D4t tinh dac lai thanh dang hoé déo, réo
nudc. Sau dé dung stic dap cho dat quyén lai déu, dung tam nilon G kin dé gilr lau dé &m. Céng doan nay
lam dat c6 dac, réo nudc, déo, boc khdng dinh tay.

Cach dap dat: 18y dat tir vat hat nudc dat vao gilta bao bd hay tdm nilon trai san trén nén xudng.
Ngugi lam ding chén dap xoay vong hinh ré quat, cr thé lan lugt dé dat chong Ién ting I18p, ting I18p va
dap cho dat quyén vao nhau. Trong cdng doan nay, ngudi thg dap di dap lai hai, ba lan cho déu. Lay né xén
datchung quanh cho gon réi dung tdm nilon ¢ kin lai.

2.1.2.Nhoi dat

Céng doan nay lam dat déo. Ngudi lam nhoi dat theo hinh xoén 6c. Ldy mét lugng dat vira tay chiing
2kg dat 1én ban, hai tay nhoi cuén tron theo hinh xoan 6c. Nhdi dén khi nao dat min déu, khéng con bot
khong khi, dat khong dinh tay la dugc. Nguai lam cudn tron dat va phan ra tung cuc theo udc lugng cua
moi mau. Khilam khong nén nhoi dat qua lau sé lam dat kho, kém déo, tao hinh rat kho.

2.1.3.Bo dat

Dua cuc dat vao dang tam ban xoay, tranh ban xoay quay sé lam cuc dat vang ra ngoai. Khi bo dat
ngudi lam & tu thé ngdi hai chan dang ra vira phai. Cuc dat dat vao tdm ban xoay vo cho tron déu va thoa
nudc vao hai ban tay lam tron khoi dat. Cui cho tay trai dat ngay dau goi, chan trai chju luc cliing, cho ban
xoay quay va ban tay trai 6m cuc dat, day tir tir vao tdm ban xoay, ban tay phai cling nuong theo ban tay trai.
Khi cuc dat da & dung tam thi tay 6m dat sé ding tru & gilta ban xoay.
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2.1.4.Khuilo

Ngudi lam khui mét 16 ding ngay tam cuc dat la thao tac quyét dinh dé day, méng clia san pham.
Néu lam khéng tét viéc khui 16, san pham lGc khé sé bi ndt, xé day. Cach khui l16: bo dat da tron ngay tdm ban
xoay, hai ngdn tay céi dat vao tam cuc dat, ti tir 4n xuéng, udc chirng phan day day 2cm. Nguai lam dung
ngon tay cai bén phai nuong theo vong quay, md réng long san pham d6 10 — 12cm. Dung ban tay trai dé
ém day cho dé dat.

2.1.5.Lén dat

Cong doan kéo dat [én dé thanh hinh éng. Khi ép dat Ién, miéng 6ng can nhé hon chan 6ng va than
ong la hinh con. Khi lén dat ngudi thg phai ép déu tay. Cach thic: Sau khi de ém day xong, thi nguai thg thuc
hién thao tac:

+ Ban tay trai dat trong long 6ng déat, ban tay phai 6p vao bén ngoai 6ng, hai ban tay cing mét Iic ép
vao va nang turtir lén cao. Khi datl1én dén miéng, ding ban tay ngoai (ban tay phai) tim miéng lai.

+ Ban tay trai dat sau trong long 6ng, ngdn céi bén tay phai bam tu tir dudi chan 6ng, tay trong va tay
ngoai dé song song ép dat, kéo dan 1én theo dudng xoan thang ding. D4t 1én cao t&i dau, ngudi thg diing
hai tay tum va chan cho ngay va day miéng éng.

T6c dd ban xoay quay cham (100 vong/phut), khi xoay, tu thé nguai thg ngoéi hai nghiéng vé phia bén
phai, hai tay khilén dat phai biét diéu khién dat.

2.1.6. Xoay 6ng thang

Cong doan dat 1én thanh 6ng thi ngudi thg chinh hinh cho 6ng thang. Pay 1a budc co ban nhat dé
xoay cac san pham nhiéu kiéu dang khac nhau. Muén san pham hinh 8ng dugc thang, ngudi thg: 1én dat
cho déu, khi lén dat cao chirng 20cm, 6ng c6 hinh con. Cac ngon tay trai dat trong long 6ng, mat quan sat
canh ctia 8ng. Ché nao chua thang thi tay trong nong tir tif ra, tay bén ngoai cing nuang theo. Nhin khi nao
thay 6ng thang thi ngung lai, chdn miéng. Cat 6ng lam doi dé kiém tra d6 day maéng.

2.1.7. Xoay binh c6 hong bau

TU 6ng théng, ngudi thg chuyén thanh 6ng c6 hdng bau. Ngusi thg thuc hién thao tac ra héng theo
cacbudc:

- Budc 1 (ra hdng): Tir 6ng thang da 1am, ngudi thg dung cac dau ngon tay cai dat bén trong 8ng, tu
tl nong ra, tay bén ngoai nuang theo. Quan sat dudng cong dé thuc hién cho ding mau. Khi ra héng, ngudi
thg nhe nhang dua may ngon tay bén trong dé 8ng luén ludn tron ding chuan (néu xoay theo mau cé kich
thudc, ngudi thg phai cé compa bau dé do dudng kinh hdng). Quan sat dudng cong va héng bau sao cho
cén déi, dusng cong diu dang, dep mat.
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- Budc 2 (v6 eo cb): Khi phan hong chinh xong, ngudi thg vo eo ¢é. Cach thic thuc hién: Ban tay trai
dat trong binh, & phan vai ciia mau. Ngén céi tay phai dat ddng chd can vo eo, tur tir ddy dat vao, tay trong
cling nuang vao theo, khi nao thay dudc thi dung lai.

- Budc 3 (bé 1a miéng): tiép theo sau phan lam eo c6. Ngudi thg dung tay trong va tay ngoai cing ép
dat trén miéng tu tur bé ra, quan sat duong cong cho phu hgp. Cat sat chan day, bung ra ngoai phai cho rao
délam ngudi.

2.1.8.Lam ngudi

Ngudi thg cao cho mat lan van tay trén mat san pham, nghé lang, méc day..., céng doan xoay san
pham da xong. Dung cu lam ngudi gém: mdt con dao hinh chi L cé kich thudc (3x20cm), mét vo (ct) tre
vot méng (1 x 20 cm) udn cong dugc, mét miéng dai sat, mét miéng mat tham nudc, ban xoay, 6ng lam
ngudi (6ng thang dudng kinh nhd han héng mau 3cm), dé khi Gp mau vao khéng bi lot. Cach thirc thao tac
[am nguoi:

+ Ngudi thg dat 6ng lam ngudi [én mat ban xoay, cho may chay, chinh 6ng lam ngudi vao ddng tam
ban xoay. Sau d6 dung may, dung dat chen cing chan éng.

+ Up s&n pham vao 6ng lam ngudi, cho ban xoay quay, ngudi thg dung tay chinh san pham chay vao
dung tam. Dung con dao chir L cao mét I6p mdng cho day bang phang.

+ DUng miéng dai sat cao tir eo chan dén héng cua sdn pham, chliyéu cao cho mat lan van tay va lam
cho san pham nhe bét. Can Iuu y trong lGc lam, ngudi thg thudng gap hat cat/séi/cac chat ban khac lam
tray xudc sdn phdm. Ngudi thg phai ay ra va dung dat rao tram trét réi nghé lai cho nhan lang. Néu sg y dé
sot, khinung sé& lam rd mat san pham.

+ Phan khui day kha quan trong, néu lam khong khéo day sé bi mdng hoac thiing. Nguai thg dung
con dao hinh chit L méc dat & gitra long day sau xuéng tly theo dé day/madng cua déy san pham, thong
thudng sé& moc sau chiing 0,5cm. Cach moc day: Tay trai ti vao vong chan cua san pham dé khi cao san
pham khéng bi dao va tay phai cam dao L méc tiing I6p dat mong ti tdm chay ra bia day, chira lai phan
chan khoang 1cm. Kiém tra d6 day day bang hai cach: dung tay vo vao day dé cdm nhan dé day/maéng (chi
ngudi lam nghé lau nam mdi thyc hién dugc) va cach chinh xac han: dung sgi day kém nhoé xam thing day
dékiémtra.

Sau phan méc day, ngudi thg dirng ban xoay, 1at san pham 1én, bo vao 6ng, cho may chay, chinh san
pham chay vao tdm ban xoay dé lam ngudi phan con lai. Ngudi thg dung miéng dai sat cao tir hong dén vai
san pham: dung cat tre nghé lang mat va cao trong 1ong miéng cho dep, 1dy miéng mat tham nudce bo tron

102



o

GO m BIEN HOA @

vanh miéng binh. Cao eo c6 thi dung miéng dai sat uén cong nhu eo ¢é. Tay phai cam miéng dai cao mot
I8p méng ti eo ¢ dan xudng vai va hdng va tay phai gitt miéng san pham. Ding cét tre uén cong nghe
lang dan tir eo c6 xudng vai va hdng mau. Can co su khéo léo khi st dung cat tre lam lang da san pham.

Nguyén tac chung vé viéc tao hinh va lam nguéi: san pham luén luén phai nam didng tdm ban xoay
dé c6 dd tron tuyét doi. Nam dugc thao tac co ban nay, ngudi tao mau sé lam ra nhiéu san pham kiéu
dang khac nhautheoy muén.

- Mot s6 diéu ndi thém vé mon xoay tay:

+ Xoay cac mau tuang déi 16n, ngudi thg xoay thanh hai, ba khic (doan) roi néi lai.

+ Ngudi thg ¢ thé ding phuong phap nan day dat dé tao san pham xoay. Day dat tao thanh hinh
tron, chdng Ién nhau. Nhd phuong phép nay, ngudi thg c6 thé tao ra san pham (binh) cao hon 2m. Ngudi
thg nan ba, bén khic day dat, vo cho giéng mau réi ndi lai.

+ Mon xoay tay dung ban xoay thudng thi phai dung tay day ban xoay quay. Nam 1955, Trudng My
nghé thuc hanh Bién Hoa lap dat 5 ban xoay may (ti hé trg cia My). Nam 2001, Trudng Cao dang My
thuat trang tri Dong Nai st dung hoan toan ban xoay may cho sinh vién thyc hanh, khéng st dung ban
xoay thudng.

+ Nam 2003, cé xi nghiép & Bién Hoa cung cap dat loc da rdo nudc, dung trong thiing gé cho cac xi
nghiép gom cé yéu cadu. Ngudi thg chi can nhaila dung ngay dugc.

2.2.Inkhuén

2.2.1. Nguyén liéu, ky thuat

Thach cao la loai dé canxi dihydrat sunfat CaSO,. 2H,0 (v&i 21% nudc két tinh). Thach cao lam
khudn chira 0,5 (1/2) phan tl&r nuéc (CaSO.. 1/2 H,0) bang cach sdy bt thach cao s6ng (CaSO,. 2H,0) &
180°C. Say thach cao séng tdi gan 300°C, sé dudc thach cao chét. Tinh chat clia thach cao: D6 nhuyén
(min) lam tang nhanh mdc déng dac. Van téc dong dac: tir khi pha trén nudc vao thach cao dé lam khuon,
nd can & trang thai ldng va khdng déng cling qua nhanh. Sau khi déng dac, khai vat liéu can mém x6p dé
ngudi thg c6 thé nhanh nhen got, tién dinh hinh. Van téc déng dac tuy thuéc ngudn thach cao thién
nhién, tuy thudc sy ché bién va ton trit nguyén liéu. Nang luc thay (hay luc nguyén chuan) la sé lugng
nudc thém vao mai kildgam thach cao dé cé thach cao nhao vira. Su gian nd: khi bat dau déng dac, thach
cao co rut nhe réi gian nd — luc dau mau, sau cham dan, chirng 10 ngay thi ngung. Thach cao gian ng
khoang 0,6-0,7% thé tich. D gian nd phu thudc: tinh thién nhién cla thach cao; Ty I1é nudc nhao vita
(nhao cang Idng thi do gian nd cang it). Su c6 mat cia mét loai mudi nao dé trong nudc cling anh hudng
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dén viéc nhao vita nhu kali sunfat (K,SO,) & ndng d6 0,4% lam thach cao giam d6 gién nd. Thach cao nhao
bang nudc séi lam tang chdt it d6 gidn né. Thai gian nhao vita dai cé khuynh huéng lam tang su gidn nG. D6
x6p cla thach cao phu thudc viéc nhao vita. Khudn cang x6p thi dé chira nudc cla thach cao nhao vita tang
lén; tuy theo viéc st dung khuén ma can do xép nhiéu, it. D6 clting cta khudn thach cao tuy thudc ti lé nudc
trong thach cao nhao vita, muéi phén kém sunfat (ZnSO,) cling lam tang d6 cing cta khudn thach cao.

TUy thudc kich ¢& khudn 16n/nhd ngudi thg dinh lugng nudc va thach cao dé pha tron theo ti 1é phu
hgp. Nudc chira trong cac vat dung cé dung tich I8n hon khéi lugng thach cao dem nhao vita. Ray déu tay
b6t thach cao vao nudc cho bdt thdm nudc tur ti dén khi bt thach cao 1én khdi mat nudc. Mau sac thach cao
bién dai dan tur trang sang xam khi dung cay quay (hay may quéy trén). Ngudi thg dung nudc bt thach cao
nhao vita dé 1am cac loai khuén mau théng thudng thao tac pha trén ludn cho thach cao vao nudc ma khéng
bao giglam ngugc lai (khdng d6 nudc vao thach cao).

2.2.2.D6 khudn don gian

Khuén dep, nhan, ding véi mau, tic 1a néu dé khai hinh vudng thi khuén bén ngoai phai hinh vuéng.
Bé mat trong khudn nhan, khéng bot, khéng chai san, rd nét. Goc canh khudn khéng bé, cat bat tat ca cac
canh khudn (bat canh: chan canh hai dua ra, khéng vuéng gdc, dé 1ay khuén). D day khuén vira phai. Mat
ngoai khuon ti€p xtic mat dat phai diing vitng dé viéc sirdung dé dang.

Trudc khi d6 khudn, ngudi thg kiém tra mau (ding, hoan chinh chua). O cac héc can dap cho thang
goc hay bat canh, lam ngudi lai that ki dé€ dé khudn mau sé dep. Mau san pham co thé la: M3u dat thuc hién
dé truc tiép hay lac c6t (mau don gian co thé dé truc tiép). Mau thach cao/g6/da: trudc khi d6 khudn phai
ngam nudc dén bao hoa (thach cao hut nudc rat manh) thi méi dé khudn. Néu khéng ngdm mau trong nudc
thi s& dinh khuén va khuén thudng ré mat.

Dung cu duing cho viéc dé khuén gém: Dao got, chau, thau, x6, ludi cua thép, bla cao su, xa béng, dau
hoi, gidy nham, day dé cét, co, mut xép... Trudc khi d6 manh khudn khac phailam méng (ngoam) dé ghép hai
manh khuén c6 dinh véi nhau, gitr vi tri khong sai léch.

Vé ky thuat, ngudi thg thuc hién phén chia vét (manh). Khuén don gian cé thé chia mét hay hai manh,
diéu quan trong la nhirng dudng phan chia phai nam trén dinh cao ctia san pham. Khuén hai manh thi & gitra
phai c6 cac méng tiép xdc dé rap khuén that khép. Trudc khi d6 khudn phai quét nudc cach 1én mau. Nudc
cach la xa bédng quay v8i nudc ndng (cho tan hét) hdn hgp cé néng dé nhat dinh; nudc xa bdng nai nhiéu bot
tron véi 1/4 dung tich dau héi thi bot sé hét, lic dé méi ldy dung dich nay quét mau, quét khudn sé tranh lam
r&6 mat khuoén (do bot), dé€ phan chia vét khudn khéng dinh vao nhau trong qué trinh dé khuén. B8 lugng
nudc can thiét vao chau (thau) déi véi manh khuén muén dé. Rac nhanh tay va déu thach cao dén khi I6p
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thach cao gan bang mat nudéc, dgi dén khi nao thach cao ngdm déu nudc thi quay cho déu. Gat bot sang
mot bén vi bot sé lam khudn thach cao rd mat. Be dat/ton chung quanh nhitng phan can dé. Bé thach cao
vao mau/phan can dé. Néu manh can dé bi thi€u thach cao, quay thém thach cao mdi dé tiép, khdng tan
dung vatliéu trong thau vi thach cao cl b& lam héng khuon.

D6 day thach cao tuy thuéc mau, trung binh day 2,5¢cm - 4cm vi thach cao hat nuéc manh, néu mau
mong thi nudc mau bao hoa, kha nang hut nuéc it, nha dat kém, thach cao ngdm nhiéu nudc sé dé va.
Thach cao dugc d6 vao vét ding qui trinh va dé day khudn thi trong vai phut thach cao déng cing (s6m
hay mudn tuy loai). Thach cao mdi xuat xudng (s& vao thdy ndng khi chua nhao vita) thudng déng cling
sém. Thach cao d€ lau (s& c6 cam giac lanh) ngdm thém haoi nudc trong khong khi thi déng cling cham
hon. Thach cao bat dau tda nhiét, s tay thay dm va bat dau ndng 1én, thi nguai lam khuon bat dau got tia.
Ngudi thg dung ludi dao bén got bét, sau mai dung ludi cua thép cao got khdng cling chiéu, d6i hudng
lién tuc, tao bé mat khuén dugc phang. Néu cao cling chiéu lién tuc, mat khuén dé ggn séng. Sau do l1am
ldng bé mat, dung bla cao su vo nhe dé ldy manh khuénra.

- Ky thuat, thao taclam khuén mét manh

V&i mau bang dat, ngudi thg dat mau hinh tru Ién tdm van bang phang, quét nudc cach |én mau,
dung dat be hay tén bao quanh mau. Néu dung tén thi dung day budc quanh dé tranh vong tén bung ra
trong qué trinh dé thach cao. Khoang cach tir mau dén I8p tén/dat khodng 3cm. Khi chuan bjxong thach
cao, ngudi thg dé vao mau, xung quanh mau sé cé I18p thach cao day chitng 3cm. D4 tran thach cao 1én
cao han mau khoang 3cm. Khi thach cao ndng 1én, ngudi thg thao 16p cét (I6p dat be/tdn bao quanh) va
bat dau lam ngudi. Dung dao bén got, tia mat trén, mat dudi va chung quanh khai thach cao cho bang
phang sau dung ludi cua thép cao got cho bang phang hon. Lam lang bé mat thach cao. Dung bua cao su
g6 nhe day va lay mau datra sé c6 moét khudn.

- Ky thuat, thao tac lam khuon hai manh

Vi mau bang thach cao ngudi thg ngdm mau trong nudc cho bao hoa, dat mau Ién tdm van, quét
nudc cach. Tiép theo, phan chia mau lam hai phan bang nhau; ngudi thg dé khuén hai manh, manh 1
phan bén tay mat, dat cét (be dat/ton) bao quanh phan muén dé khudn (nlra bén tay mat). Thach cao d6
vao khudn va cac ché tréng trong cét, bé day thach cao 14 3cm khi dd xong. Thao cot, got tia va lam ngudi
(nhu lam khudn mét manh). Lat ngudc khuén 1én, dat diing vitng. Sau khi d6 xong mét manh khuén,
ngudi thg thao tac vdi quy trinh tuong tu d6 manh khudn bén tay trai cia mau. Khilam khuén mét manh
(khuén phu diéu) thi d8 trum mau, mat chinh va g& canh.

105



[NGUYEN VAN THONG]-[NGUYEN YEN TRI]- PHAN DINH DONG - TRUGNG VAN TUAN

2.2.3.D6 khudn phirc tap (khudn nhiéu manh)

Nhan dang dugc mau san pham tiing khudn (tic la hinh dang bén ngoai bé khuén). Ky thuat lam
mong dep, chac chan, dé phan biét khi rap khuén. Bé khuén ludn diing vitng & vj tri rot (thang diing vi
mat dat). Viéc kiém tra khuén mau va mot sé ky thuat nhu khudn don gian. D6 rd nét ting chi tiét, d6 day
vUra phai tuy tirng loai khudn. Khi d6 c6t mau, co khudn, ngudi thg thudng dé moét mau bang thach cao
dé sau nay 18 khudn hu/that lac, ta c6 thé dung mau dé dé tao khudn. Mau dé goi la c6t. DE cho phan c6t
dugc chac, ngudi thg dung mét dai thép mém (dé canh khudn trén ban xoay). Khuén nhing vao nudc ba,
bén lan va quét nudc cach bén trong khuén réi dé thach cao vao. Tinh chét cla thach cao gidn ng khi
déng cng nén ngudi thg phai pha khudn bang cach ding but chi xac dinh dudng kinh trén mat khuén,
ké doc khuén hai dudng daéi xting véi truc khudn, chia khuon lam hai phan bang nhau. Theo hai dudng
dé&i xrng nay, ngudi thg ding cua mét cach can trong vao dén gan 16i (c6t) méi d6. Dung dao cay theo
vét cua, pha khudn thanh hai manh. Chi con lai c6t, ngudi tha lau chui trau chuét, tir cot nay dé ra khuén
mdi. Thao tac lam khudn bén manh phai dé than binh lam hai manh, sau d6 dé day va miéng. Cac khudn
nhiéu manhlam tuong tu.

- Ky thuat, thao tac lam khuon rét

Don gian vé manh nhung phai cé manh day va manh miéng san pham. Dung cho nhitng san pham
khong qué I8n, chi tiét don gian. Phai c6 16 dudi day dé rét dat nguyén liéu vao. Cac bé mat ti€p xdc tiing
manh khudn phai kin, dé dat rét vao khoi phoi ra. Uu diém: San xuat san pham hang loat, nhanh; céng
viéc dé dang; san pham déu han, it hdng. Han ché: tén nhiéu khuén, ky thuat 1am khudn phai kj, tuong
déi chinh xac vé do kin bé mat cac khudn va khong lam dugc nhitng san phdm qué I6n. Phuang phap dé
khuonrot:

+ Quan sat mau san pham, nhitng phan hoc cé thé dung dat tram bét lai.

+ Phan chia vét theo dinh cao bé mat san pham.

+ Be dat phan day va miéng san pham, nhitng manh nay trudc khi d6 phai lam méng dé gilr nhitng
vét khuén chung quanh.

+ Cé thé lam mdng tron/médng dang hinh thang, khoang cach cac méng tranh déu nhau dé nhan
dang rap khuén cho dé.

- Ky thuat, thao taclam khudnin

Khuén in ¢c6 nhiéu manh dugc vo khudn bao boc (gom hai manh 16n ghép vao nhau). Cé loai khuén
in don gian, khéng can manh khuén day va manh khuén miéng san pham. Khi lam nhiing chau I1én hay
&ng thang thi san pham in vé day bang dat trudc, sau d6 in manh hong roi rap lai véi nhau. Thudng dung
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dé tao san pham 18n, cao tir 50cm tra 1én, hinh dang phuic tap, nhiéu chi tiét. Uu diém cta khuén in la it tén
khuon khi san xuat va dé day khuon khéng can déu nhau. Han ché cdng viéc in san pham kha phc tap,
chiti€t khéng rd nét. Phuang phap dé khudn in

+ Dang dan gian: gan giéng lam khuén rét, cé thé st dung dugc khudn rot.

+ Dang phuic tap: quan sat mau, nhiing phan qua hdc khong thé 1ay manh khuén ra dugc c6 thé cat
rdi va dé tiing phan; chia déi mau can dé khudn (mat trudc, mat sau); dat san pham trén mat phang, be
dat xung quanh mat chua dé téi. Bé mat dat da be 1a d6 day ciia manh khudn va vé bao khuén. Phan vét
trén bé mat san pham, nhiing phan 16m dé trudc, phan ndi gé dé sau. Khi phan vét, can han ché manh
khuén c6 goc nhon vi manh khuén dé gay. Nhirng vét khuon ti€p xtc phai nam trén phan 16i clia mau san
pham. Day dat dé be quanh manh muén dé cé chiéu cao nhu chiéu day can d6 ciia manh khuén, day dat
be nay luén ludn thdng géc bé mat mau. Thach cao dugc qudy va rét vao manh can dé, réi d6 cac manh ké
ti€p vi thach cao lau déng cling nén trong khi chd dgi, d6 cac manh khudn con lai & vi tri khac. Khi cac
manh khudn déng cling thi got tia, tao géc canh d&€ manh khudn nam trong vé bao dé rap khudn va nam
& vj tri c6 dinh. Trong phan khuon in nay, vi tri ti€p xtc ti'ng manh khuon khong cé mong (ngoam) tru
trudng hgp mot sé manh dac biét trong khuon cé6 méng; khi da lam xong toan bé manh khuon trén bé
mat san pham, can kiém tra; néu hoc khi dé khudn, kho 18y san pham ra (vi thé cac canh bé mat manh
khudn phai bat 1én/vuéng goc). Sau d6 ngudi thg danh s thir tu/mau ty A, B, C tiitng miéng, khoét sau vai
milimét xuéng manh khudn va bat dau trum vo boc ngoai; vo boc ngoai cé thé 1a thach cao, co thé la xi
mang tly loai san pham 1&n/nhé va phai lam méng trudc khi d6 vé bén ngoai; bé mat bén kia cling theo
trinh ty nhu vay ma lam.

- Ky thuat, thao tac lam khu6n me (nhan cac khuén hang loat)

Phai tao mét bé khudn hoan chinh. Lay tiing manh khuén dé ra tirng phan cét. Tir phan cét vira dé,
ta dé ramanh khuén, phan c6t nay bang thach cao hay xi mang tuy theo ngudi thg nhan ban manh khuén
nay nhiéu hay it. Lam tuong ty déi v8i cac manh khuén khac. Khuén chinh gém bao nhiéu manh, cac
khuon nhan ra cling cé bdy nhiéu manh va c6 dugc nhiéu khuén giéng nhau. Vi du: khuén lam tach tra
(tasse), ly gdm hai manh, méi manh tao nlra c6t. M6t manh tao phan nia cét, tif phan nira c6t nay ngudi
thg co thé lam ra nhiéu manh khuén gidng nhau. Tuong tu, ngudi thg lam ra manh khuén kia. Ghép cac
manh khuon, sé c6 dugc nhiéu khudn hoan chinh.

2.2.4.1nsan pham bang khuén thach cao

- Phuang phap va quy trinh

In la dung tay ép dat vao khuén cho hién ré hoa tiét trong khuon hodc cac hinh tha trong khuén.
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Cac loai khuén in: Khudn xi mang (khuén dung dé thach cao hoac xi mang), Khuén kim loai (dang khuén in
gach va mot s6 bao hop/chup) trong nghé gom, Khuon thach cao (cé loai khuén don gian, cé loai khuén
phuctap, c6 cac dac diém rd nét, tinh hat nudc cao, dé lam, gia ca thap).

Cé ba phucng phapin caban:

+ In dat vién: Tién Igi, dan gian, chi can nhoi dat ky, tao vién va in vao khudn véi do day vua phai.
Phuang phép chidung déi vgi khuon nho.

+ In dat day: Se nhiing day dat dé in vao khudn, d6i vSi khudn cé nhiéu ranh rat tién vi dé lot vao ranh,
tung day dat néi ti€p nhau tdi khi dat yéu cau.

+ In dat tdm: Kiéu in thédng thudng tao mat phang tron nhan cé dé day déu han. Dung cho cac loai
khuon.

Quy trinhin:

+ Chuan bi dat: D4t nhai ky dé c6 doé déo déu, khdng c6 chd cling chd mém. Dé&i vSi khudn nhoé: dat
chuén bi nhu trén. D&i vai khudn 16n: trén thém 20-25% bot samét (chamotte, 1a loai dat sét nung khong
men tir 1.1000C- 1.2500C) xay nhuyén, pha tron dé lam giam dé co ngét clia dat. DAt co rat trung binh 12% -
15%, tron bot samot thi dd co ngodt con 10% -12%. Dung nhiéu samoét han thi dd déo clia dat giam, khoé lam
san pham. Dat nhoi sau dé dap 1én khéi sao cho dat dac sit (khdng con 16 bong trong tang dat). Ta cat dat
thanh t&m bang cung cat, d6 day tdm dat tuy thudc vao loai sdn pham ma ta dinh lam. San pham nho thi tdm
datday 0,5cm - Tcm; san pham 1én thi d6 day tam dat tor Tcm - 3cm.

+ Céng doan in: Truéc hét kiém tra khudn (lam sach, lam ngudi). Tuy loai khudn dé cat tdm dat phu hop
(khéng du hodc thi€u qua). Binh vi ldong khuén coi phéan nao 16i 16m dé ép dat ra san pham dugc ré nét (dé6i
v&i phan khuon 16i, tai d6 san pham dé bi mong c6 thé thém dat dé cé dé day déu). Phan rap hai miéng dat
dung tay ém dé lam mat lan néi sau dé chay day dat trd lai. D6i véi san pham I8n ¢é thé dung day dat lam
xuong dé sdc chiu lyc tét hon.

+ Réap néi: San pham dugc in tiing manh néu la in bang khudn nhiéu manh, sau do rap lai, gach mat
tiép xdc gilta cAc manh dé tao d6 bam. Tham nudc cac mat ti€p xic dé két dinh. Chay day dat mot mat dé
dugc day du datvarap khuon.

+ K§ thuat lam ngudi: Khudn kho thi mau ra san pham han khudn am. Khi thdy mi khudn va dat cé khe
h& thi ra khudn dugc. Sau vai gid, dat mat nudc dan, co lai tao khe ha gilta khudn va san pham, néu dé lau
khéng ra khudn thisu co rit co thé xé san pham. Ra khudn tur trén xudng hoac tir dudi lén, nhung chi mét bén
dé gid (khong khi) lot vao, mét phan san pham dugc cling, khi ra hét khudn san pham khéng bi 1an (bién
dang). San pham ra khudn dat trén van, xoay trd dé dang khi lam ngudi. Dung bay tre (khéng dung bay sat)
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gotlan khuén cé trén mau san pham. Tach, tia nét, tram trét nhirng phan thiéu. Néu cé vét niit ran, dung bay
ém lai, sau d6 |ap dat vao ché thiéu, cao dat thira. Dung miéng mut (bdng da) nhing nudc, vat kho, lau nhan
lai. Can luu y rang san pham khéng c6 16 thdng hai thi phai khoét 16 & nhitng ngi kho thay.

- Ky thuat, thao tacin khuén don gian

DUng trong san xuat cac san pham nhu phu diéu, gach tam... Ngudi thg lam lang mat dat tam, mat
lang dat vao mat khudn nhu vay san pham sé bong, dep, sac nét. Can in ky nhiing phan 1dm ctia mat khuén,
néu khéng sé dan dén thiéu nét, khéng ding mau. Tay an déu tdm dat cho dén giap mi. Dung ngon tay visa
kéo ré vira ém dat vao canh khuon dé dat lot sat canh, sau dé dung dat di lai phan con thi€u. Néu phu diéu
(s&n pham mdng) c6 thé xam phia sau; néu san pham day phai lam xuang sé& khéng cong vénh, thém viing
chac. Khi khuén thach cao va san pham in ¢ khe hd thi ngudi thg ra khuén, dat san pham Ién tdm van dé
lam nguoi.

- Ky thuat, thao tacin khuén phirc tap

TUy theo mau dé cat tdm dat phi hdp, néu san pham mong cat bé day dat 0,5 cm - 1cm; san pham 16n
thi tdm dat day 1,5cm hoac han. Chuén bi rap khudn ding vi tri. Quan sat khuén, bé mat khudn phan nao 16i,
phan nao 16m. Chd 16m thi nhan ky cho dat lot day, néu ché 16i s& bét dat dé ché doé khéng bi day/maéng
chénh léch (sé bi nt xé khi phoi/nung). Dung tay an déu di manh dé dat in sat mat khuon. Khuén in ting
manh, sau d6 rap lai. Dung bay tao dé nham ria khuén, thadm nudc chay day dat ria khudn dé san pham c6
dé day thich hgp. San pham I8n thiin xong, chay xuong dé chiu luc tét khi nung. Hai mat ria khudn tao nham
nhung chi mot mat ria chay day dat va hai mat déu dugc tham uét. Nghiéng khuén dé ding vi tri méng, sau
d6 rap khuén va dé manh dé phan rap dugc chac chan. Béi véi nhitng khuén cé phan chi tiét rap néi thiin
tung phan. Khi gilta khudn va dat c6 khe hd thi ra khuon va [am ngudi. Dung bay de ém dat phan rap ndi va
tia lai chi ti€t. Dung mut tham nudc vat rao lau lai san pham.

2.3.Phuadng phap, ky thuat rot

Phuong phap tao hinh bang cach rot hé dat vao khudn dugce sang tao dau tién & Phap nam 1780, tuy
nhién hon 100 nam sau, vao nam 1890 mdi phd bién rong rai. Nam 1960, chuyén vién gém st Nhat lam c6
van nganh gém cho Trudng My nghé thuc hanh Bién Hoa phd bién phuong phéap, sau d6 phuong phép rét
lantdéa réng ra cac ca sdlam gém mién Nam.

2.3.1.Nguyénliéu

La tat ca cacloai datsét daloc. Phailiéu la st hay ban st nghién min. Chat trg dung la nudc kiéng natri
silicat (Na,SiO3).

- HO rot: B dat vao li nudc thi dat lang xudng day li, néu thém mot it natri silicat thi dat I Iirng (dang
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- H6 dat sét thém 0,2% natri silicat (cé thé tang/giam tuy loai dat), néu cho nhiéu trg dung, hé rét
lodng lam cat lang xuéng day khuén, san pham c6 day day gay hiéu iing nit xé vi cat khéng cé dé déo.
Thém lugng natri silicat vao tuy loai dat va phai thir nghiém trudc.

Néu dang dat kho, ti 1é nudc khoang 30%-40% thi thém 0,1%, 0,2%, 0,3% nudc kiéng (Na,SiOs).
Nong do natri silicat khoang 100 Baumé. Ho rét la dat pha thém lugng nhat dinh natrisilicat tao dat dang
huyén phu, khéng bilang, tao hinh thi ho dat bam vao khuén.

- Phuang phap thir ho rot:

Dung ho rét kéo mét vét dai trén miéng thach cao. Khi ho rdo mat, cé hién tugng sau: Néu vét dat
vong mé |én la du natri silicat. Néu vét dat xep 16m la du nuéc. Néu ho rot dat yéu cau, day dat bang
phang, khi rdt nudc dung lui cua 1ay dat 1én, khéng c6 vét bam vao thach cao. H6 rét vira thi rét tao
thanh dong, khi trat hé ra khoi khudn, ldng san pham lang. Nhiéu natri silicat, san pham roét bi nit xé.
Natri silicat vira du, sdn pham rot kho, cliing, gion. Néu nhiéu nudc, san pham rét bi xép, di chuyén dé va.
Khuén uét thi sdn pham rd mat do c6 nhiéu bong bong nam trong bé mat dat ti€p xdc véi khuén, khilam
ngudi sé 16 rd. Nguyén tac vé thai gian dinh lugng dé ho rét bam vao khudn kho tao 16p dat trén mat
khuon (theo bang):

Thdi gian (phat) Do day (mm) Thdi gian (phut) Do day (mm)

1 1.2 9 36
2 15 10 38
3 2,2 11 4,0
4 2,6 12 42
5 2,9 13 44
6 31 14 4,6
7 33 15 50
8 35
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2.3.2.Ky thuat rot khuon

- Khuén rot

Khudn rot doi hoi manh khudn don gian, it va phai c6 16 rot hd vao. Manh khudn khéng dugc ha dé
dam bao hod khéng chay ra ngoai. Khudn phai co diém tru vitng cho diing, dé sap khuén dé rét. Khudn rot
day han khuén in vi khi rét can c6 khudén hit nhiéu nuéc. Khuén qua mong thi hat it nudc, datbam dugc it
(san pham s& mong). D&i véi san pham I8n thi sé khdng dat yéu cau (dé méo, nit xé...). D6 x6p khudn rot
phai déu, néu c6 chd tram trét thi d6 x&p it, kha nang hut nudc gidm, san pham day mong khac nhau, khé
18y ra an toan va khinung dé bi niit xé.

- Quy trinh va thao tac

Nguyén liéu: Dat sét quay long véi nudc thanh ho sén sét (bang cay quay/may quay). Dat hoa tan
véi nudc pha natri silicat véi ti 1é khoang 0,3% roi quay 1dng tiép. Khudn dugc rang k¥, chat, ngudi thg rot
ho vao khuén, kha nang dat bam nhanh hay cham tuy thudéc khuén (day/maéng, kho/am).

- R6t ho vao khudn: Chuan bi khudn thach cao.

- Rot dat: Sau khi duing day cao su/day kém rang chac, ngudi thg rét ho (bang x6 hay bang may).
Cham hé lién tuc vao khuén, tranh d& mic hé rot tut nhiéu, khd nhan biét d6 day ctia dat bam khuén.

- Kiém tra I&p dat bam vao khuon: Khi thay dé day (khoang 0,5cm), ngudi thg trat hét hoé rét ra, Up
khuén cho ho rét ra ngoai hét. Dung bay tre gat ngang miéng 16 rot dé biét dé day dat bam. Trat ho rét ra
tlr ti, néu hoé chay nhanh, san pham c6 thé mép méo khi ra khuodn. Khi thay dat bam khuén tuong doi
cling, gitta khuén va I8p dat bam cd khe hé thi tach khuén, g& 1dy san pham. Thai gian nay khoang 4 - 5
gic.

Trong qué trinh 1am, ngudi thg chd y: Khi rét san pham chau c6 g& miéng dé bi bot khi nén khi rét
day khuén, dung tay vét mét dudng quanh miéng chau dé tranh bot khi sau nay. D&i véi chau, binh hoa,
tugng I18n, ngudi thg khoét 16 xa dudi day khudn dé ho rét tudn ra hét, sau dung dat trét lai, ct nhu vay
chdraorakhuon.

- Lam ngudi: San pham ra khuén thudng co lan rap va khoanh dat thira trén miéng. Ngudi thg
dung Iudi cua cao bang lan rap. Néu |a san pham tron nhu chau, binh hoa thi dat 1én ban xoay va chinh
vao tam. Dung dau nhon ludi cua cat bd phan thira 8 miéng, 1ay miéng mat thoa nudc lam nghé lang.

2.4.Ghép dan dat

Bang cach ghép dan dat, ngudi thg c6 thé lam ra cac san pham hinh vudng, chit nhat, tam giac...
Cac san pham phc tap l1a cac khdi do cac hinh két hgp ( hinh try véi hinh try, hinh cau véi hinh tru...).
Phuong phap nay tao ra san pham cé hinh dang theo yéu cau.
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2.4.1.Lam san pham don gian (mdt chdu hoa vuéng 25cm)

Dung cu: 5 manh bao bé/bao nilon, mdi manh 35cm, 1thanh gé tron bao nhan dudng kinh (5¢m, dai
40cm). 11udi cua sat hai séng rang, 1 ludi cua sat mai nhon mot dau, 1 bay tre, 1tam bia ciing cat vuong (dién
tich 25cm? mdi canh 5¢cm), 1thudc do. Dat sét tinh loc.

- Ky thuat va quy trinh:

+ Budc mot: nhdi dat cho déu. Trai tdm bao bé trén mat phang, dat dat da nhoi lén, vo dap dep khéi
dat. Dung thanh gé tron can dat thanh tdm c6 dé day 1cm, mdi canh chirng 30cm. Khi phai dat co ngot, ldc
dé catgot dang 25cm la vira. Ngudi thg lam 4 tdm dé dung vach va 1 tdm lam day réi phai cho dat rao.

+ Budc hai: Khi dat rao, ngudi thg dung ludi cua hai séng rang bao tat ca cac mat ctia nhirng tam dat
roi dung bay nghe lang.

+ Budc ba: dat tdm bia ciing hinh vuéng do méi chiéu 25cm 1én mat tdm dat réi dung dau nhon ludi
cua sat cat theo tdm bia, lan lugt cat du 4 tdm, day lam sau.

+ Budc bén: Ghép va dan bén tdm dat. Dung bay tre gach cho nhdm & cac canh 4 tam dat sé dan ghép.
L&y mUt tham nudc dam vao nai vira gach cho nham. Lay hé dat nhao dap day déu 1cm lén chd gach nham.

+ Budc nam: Dan ghép cac tdm dat dinh véi nhau, sau khi dan ghép, ngudi thg diing tay vé déu & cac
dudng rap, nan lai cho vubng mau. Phan hé déi ra & dudng ghép, ngudi thg chd 15 -20 phat, phan hd nay co
lai, dung ngén tay tré vét dai theo dudng ghép, miét dau ngdn tay cho hé an sau vao cac géc.

+ Budc sau: Dat 6ng 1én tdm dat lam day, dung ludi cua nhon dau cat vuéng theo mau. Gach nham &
xung quanh chan 6ng. Gach nham xung quanh tam day. Lay mat tham nudc dam vao naoi gach nham. DBat
ong lén tdm day, ép déu xudng. H6 nhao doi ra chung quanh chan 6ng & bén ngoai va bén trong. Chg 15 -20
phut, hé nhéo co lai, dung dau ngodn tay tré vét, miét sat hé vao chung quanh dudng ghép. Dung bay lam
ngudi cho dep san pham.

+ Budc bay: Up san pham xuéng mat ban phang, ngudi thg méc phan day cho thanh hinh.

2.4.2.Lam san pham phuctap

Su két hgp gitra cac hinh v8i nhau tao thanh san pham c6 khéi phic tap. Cac dang san pham ghép cac
khai hinh: hinh cau véi hinh tru (hinh 6ng), hinh tru véi hinh try, hinh tru két hgp véi hinh 6 van (hinh tron ép
lai), chau bonsai hinh tru két hgp vai cac hinh cé dang tron, ba hinh tru két hgp véi nhau thanh khéi dang lién
két, chong d& (cong nhau). Cac cdng doan déu phai lam khéo léo, ti mi. Dac biét, khau lam dat, nhoi dat ky
ludng. Dap, can dat c6 dé day bang nhau. Phaoi cac tam dat c6 do cliing bang nhau. Dan ghép va hé nhao
phai dung cing mét IGc. Em va miét ho cho an sat dudng rap. San pham khong nén phaoi néng, dé khé tu
nhién trong ché ram.

112



GO6m BIEN HOA @

2.5. Xoay Calip

Xoay calip (calibre) la phuong phap tao hinh san phdm bang cach dung may.

2.5.1.Dung cu

Goém: dan calip, khudn san pham, khuén céi, dién. Dan may calip hoat déng do méta dién, gom
nhitng bé phén ca ban: (1) Can kéo, (2) Con dao, (3) Khuén san pham, (4) Méta dién, (5) Can thang
(ham), (6) Khudn thach cao da gan vao dan calip, (7) Khuén thach cao vé I8n, (8) Con dao trong khudn,
(9) Khuén céi bang xi mang. Dan calip hoat ddng ti nguén dién nang.

2.5.2. Quy trinh, thao tac

Tao hinh san pham chau ly (cao 20cm, miéng 20cm, day 15cm).

+ Budc 1: Lam c6t mau va khuon. Tién cot thach cao cé kich thudc mau nhu trén. B6 khudn cét
mau (tly yéu cau cta san xuat ma lam nhiéu/it). Duc mdt c6i xi mang an khép véi khudn chau. Lam con
dao bang sat c6 kich thudc (day 3mm, cao han chdu mau 15cm), rong bang ban kinh chau mau, ludi
dao nghiéng theo chiéu diting chdu mau. Ludi dao gan cling trén can tay kéo ctia dan calip.

- Budc hai: Lam dat. D4t c6 dang 1dng, phai lam rao, min déu. Khuén dugc lau sach, phoi khé. D6
day dat long vao cac khudn. Khudn khd hat nude nhanh, rao, dat troc & chung quanh vanh miéng
khudn. Lay dat ra, dung tay quét cho dat déo déu, gom thanh déng chuyén Ién mat ban xoay calip.

- Budc ba: Chuan bi dung cu bay tre, ludi cua sat nhon dau, mut x8p, chdu nudc... dat trén mat
ban calip.

- Budc bén: Sap xép cac boé phan may calip. C8i xi mang dat trén cot xoay calip that tron, chuan.
Dat khudn thach cao chu ly vao cét, xem do khit va bam khudn chac chan. Chinh lui dao, xem d6 day
dat bam vao khuén hop ly (khdng day, khéng mong qua). Thong thudng san pham day/mong tuy
thudc kich thudc mau. Mau nhé ¢& 20cm thi chinh ludi dao c6 d6 hé véi khuén 13 0,5cm... Ludi dao phai
dat dung tdm khuon chau ly. Sau khi lap céi vao khuén, chinh ludi dao, xiét bu loong that chat vao can
kéo, ngudi thg ma may chay dé kiém tra lan cudi xem dé an toan va dé tron chuan.

- Budc nam: Khai dong dan may calip hoat ddng. Dung tay phai quét mét nam dat vo tron (uéc
chiing khi cho vao khuén, dat day 1/3 khudn chau). Vién dat dugc ném vao khuon, tay trai kéo can dao
xudng, tay phai dat 1én miéng chau dé chan dat du troi lén, ém xudng mét, hai lan. Nhin trong long
chiu thay dat phu kin déu, lang, ngudi thg |ay bay tre gat dat du trén miéng chau cho bang vét khudn.
Gid can kéo lén, dap thang. Cét khudn chau diing lai, 1ay khudn ra. Chd khudn hat nudc, chau sé bong
ra, ngudi thg Up xuéng van phang, 18y khuén dé dang. Chau ra khudn dé trong nha xudng hong gié cho
kho, chuan bjlam nguéi. Néu chau khé qua nhanh, dung nilon U kin dé€ gitr d6 am lau. Phoi khudén cho
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kho, lai ti€p tuc cong viéc. Do c6 nhiéu khudn thach cao, khi ldy khuén chau ra, ngudi thg lap khudn khac
vao ngay dé cong viéc khéng ngat quang.

- Budc sau: Lam ngudi. Dung cu gdém ban xoay; miéng nhya déo (5cm x15cm) dugc mai va cha
bang gidy nham nudc cho canh nhan lang, ludi cua sat nhon dau, mut x6p thdm nudc, day dai sat, chau
nudc. Dung mit tham nudc thoa vao tdm ban xoay. Up chau ly xuéng mat ban xoay. Cho ban xoay quay
100 vong/phut. Dung hai tay chinh chau vao tam ban xoay. Ldy miéng nhya déo nghé tir chan dén miéng
chau cho lang. Dung ban xoay, lat nglra chau Ién. Dung mut tham nudc thoa vao tam ban xoay. Dat chau
xuéng mat ban xoay. Cho ban xoay quay hoi nhanh 100 vong/phut. Lay lugi cua, dung phan rang bao
trén miéng chau cho phang. Dung phan séng lung lugi cua nghé lai cho lang. Dung mut thdm nudc thoa
trén miéng cho lién lai. Dung ban xoay lay chau ra.

2.6. Cham khac, trang tri hoa van

Cham khac la dung vat nhon, cling tao cac dudng, doan, nét trén xuong dat cta san pham. Cac
dudng nét cham khac khéng siu, dd tao cdm giac phan cach cac hoa tiét. Mot trong cac dac diém cua
gém my nghé Bién Hoa: Cham khac chim tao an tugng manh vé su chia cat cac hoa tiét khi nhin hoac rg
tay vao san pham.

2.6.1. Phan chia cac 6

Can c vao bé cuc hinh vé trén san pham gém, ngudi thg chia san pham thanh céac 6. Cac 6 dugc
phan dinh b&i dudng phan chia doc va chia ngang.

Vé dudng chia doc, ngudi thg co thé chia lam hai, ba, bén phan... T miéng san pham, diing but
chixac dinh cac diém, tir cac diém dy ké cac lan doc theo san pham. Can cirvao hong san pham, diing day
do hong sau dé gép lai dé€ xac dinh cac diém phan chia, tir d6 ké 1an doc theo san pham. Can ¢l vao day
san pham, vé& moét dudng tron cé dudng kinh 18n hon day san pham 1én mét t& gidy. Dat san pham 1én to
gidy dé, vé vong tron day san pham, xac dinh cac diém phan chia qua tdm trén gidy, chdm lén day san
pham va vé caclan doc ctia san pham.

Vé dudng chia ngang (dudng chay chi), ngudi thg thudng chay chi miéng, day va xung quanh
héng binh. DE tao dudng chi, ngudi thg dat san pham 1én mam xoay. Phuong phép tao dudng chithdng
thudng dung tay, thudc va cay khac. Dung tay mat (hoac trai), cam cay khac dat [én miéng/day/héng san
pham. Ngén céiva ngdn trd cam cay khac, cdc ngon con lai tua vao mat san pham cho viing. Tay tréi (hoac
phai) quay mam xoay tu trai sang phai khong nhanh khéng cham sao cho vong khac giap mi. Luu y: cay
khac phai bén, &n cho d6 sau cay khac déu nhau. Dung cay thudc (thanh try) co kich thudc cao hon san
pham, tay phai kep cay khac that chac vao cay thudc, tay trai quay nhe mam xoay sao cho vong khac giap
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mi. Dung cay khac uén cong hoac vai chiéc diia cé chiéu dai khoang 20cm, dat san pham |én mam xoay,
ngén caivangdn trd vin chatvao cay khac, cac ngon con lai tua vao miéng san pham, quay nhe mam xoay
cho dén khivong khac gidp mi.

2.6.2. Ky thuat cham khac

D3t san pham 1én g6i mém dé tranh n(t bé do sa'y lc xoay trd binh. Dung cdy khac sac nhon khac
lén xuong gém, dudng nét to, nhé khac nhau. Nét khac dé trang tri san pham, cling la dudng phan cach
mau men khac nhau. Budng nét can lugn déu, khéng gay gép, dé sdu vira phai. Néu san pham hai uét,
khac sdu hon vi dat co rat khi khé 1am dé sau giam. Néu hinh vé don gian, it hoa tiét, ngudi thg dat san
pham trén ban xoay, tay phai cham khac.

2.6.3. Ky thuat dé moc

Trong san xuat khéng thé duing gidy can hodc vé phac vi san xuat can nhanh va déng déu. Dung cu
gilp datyéu cau dé goila méc. Phuong phap lam dung cu dé méc:

+ Mau phai khac nét to va sdu hon binh thudng.

+ MU cao su pha amoniac (NHs) phu 1én bé mat dudng khdc mudn dé moc, I8p thi nhat réi ldp thit
hai... trung binh khoang hai I&p bé mat.

+ D& gilr cho mdc khdng co gian, ngudi thg phu vai mung Ién, sau d6 phu thém mét 18p cao su. Khi
mu cao su trong, thg g& mdc, cat gon, dinh vimdc (quay Ién/quay xuéng) d€ in vao san pham.

+ Ngudi thg thoa muc 1én bé mat méc, sau dé invao san pham. Cac nét hoa tiét néi ré, thg dua vao
dé ma cham khac.

2.6.4.Chamlong (cham thuing)

Ngugi thg ¢ tay nghé, cac cong doan ky thuat ti mi, khéo kéo trong cac chitiét. Long quan trong vi
ton noi bat hoa tiét trang tri, long thing & mét s6 mén dé gém ciing la hoa tiét trang tri chinh. Kiéu long
da dang, thudng la mang nhé vi mang I6n sé pha cau trac chung, trong qua trinh nung gay bién dang san
pham. Ngudi thg dung dao mii nhon cat xuong dat thanh cac 16 héng. San pham dugc cham long: dén,
voi, dén, lg, binh... cho dén dé den, dé voi... khi st dung, nhat la trang tri khi c6 dén dién trong san pham
gom long tao hiéu qua anh sang déc dao.

2.6.5. Trang tri hoa van, hinh vé

Hoa van trang tri trén gém Bién Hoa rat phong phu, anh hudng bgi nhitrng dong gém cac nai, dac
biét la hoa van cua gém Trung Hoa (hoa van day la ¢6, t& qui, chr tugng hinh...). GGm Bién Hoa truyén
thong c6 hoa van dudng diém cach diéu tu cd cay, hoa |4 tao nhiing sac thai riéng, ngoai ra con mét sé
hoa van hinh hoc, hoa van song song, ti linh (long, 1an, qui, phung), t& qui (mai, lan, cuc, truc), cac dudng
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trang tri xoan trén &c... Hoa van day 1& bao gid cling c6 béng hoa lam diém chinh, day leo bao quanh
khéng lién lac, néi tiép. Cac day 1a c6 thudng st dung céc loai hoa (clc, sen, bang lang, day 1 c8, rong
la...). Cac dudng diém trang tri la nhitng canh sen xép ké lién nhau. Hinh thic trang tri cham khac hoac
dap nai cling thudng thay la hinh hinh hoc (hinh ky ha), cac hoa tiét trong hoa van, cac nét lugn song...
M6t s6 déng vat dudc trang tri trén san pham (ca, tém, hudu, nai, trdu...). M6t s6 hoa tiét, hoa van trén
cac hién vatvan hoéa tiéu biéu (tréng dong Bong Son, thé cam dan tdc thi€u s6). Mét cach trang tri khac la
vé, khac néi dung cét chuyén lich str dan tdc, tap quan phong tuc, hay tugng lién quan tin ngudng, ton
gi4o (Phat gi4o, Thién Chla gido). Nhitng tich trang tri trén sadn pham: Au Co-Lac Long Quan, Hai Ba
Trung, Luc Van Tién, Tran Binh Trong, Trang sira tran, Vong anh di truéc — vdng nang theo sau, Me au yém
con, Tinh mAu td, Phat Ba Quan Thé Am, Thién Chua chiu nan, Ddc me Maria... Ngoaira, mdt sd san pham
khac hoa cac dién tich vé di tich, di vat van héa khu vuc (Cham Pa, Angkor...).

G6m Bién Hoa ngoai ki€u dang phan I&n tran thuon, mot sé loai binh/chau béng con rap gan
thém nam, quai (Ia nhitng hoa van day 14, canh sen, c, ca sau....), mat bgm (hinh da thu, su t, dau réng
cach diéu...). Thg gém Bién Hoa lam mot s6 tugng gom Phudc-Loc-Tho, dao xach gid ca, dao dang thiét
tda... Tugng gém trang tri hoa van ky ha, may, song nudc, vay ca, cac loai hoa qua... Nhitng dudng nét to,
mém mai khac chim khéng thé thi€u, mang tinh trang tri cao, vi du: binh dung keo hinh con voi. Cé mét
s6 hoa tiét dap néi gop phan trang tri xen ké nét khac chim.

Thai dai phat trién, nhu cau tham my thay doéi doi hoi ki€éu dang, hoa tiét trang tri thong thoang,
manh mé&, men/khong men, dé nham... c6 nhiing bién tdu ma&i. Nhung gém Bién Hoa can gilr ban sac
riéng dé€ khong bi hoa tan vao cac dong gém khac.

2.6.6. Tranh gom ghép

Tranh gém ghép la san pham nghé thuat déc déo cua dong gém Bién Hoa. N6i dung tranh thé
hién cac dé tai: phong canh dén chlia, hoa qua tinh vat, sinh hoat lao déng, 1& héi truyén théng, trd chai
dan gian, tap quan... Tranh gém hai kiéu:

+ Tranh ghép gém: Ghép nhiéu vién/manh gém nho dd mau da tia xén theo kich thudc phu hgp.
Ngudi sang tac trudc nhat chon dé tai, vé bo cuc trén gidy (dudng nét, hinh mang, sang t6i... va chinh sia,
hoan thién khau phac thao nét, mau, vé phong hinh theo kich thudc réi can tranh [én mét tdm van phang
(van ép). Chon nhitng manh gém cé mau tuang tu trong phac thdo, bam thanh nhitng miéng/vién nhé,
dung keo dan ghép vao tam gé. Tranh ghép gém doi hoi su ti mi, trau chuét. Ngudi sang tac khéo tay thi
khe h& gitra nhitng vién gém ghép rat manh, cac vién/manh an khép, hoa quyén nhau.

116



GO6m BIEN HOA @

+ Tranh ghép gach: Ghép tU nhitng tdm gach men vé hinh. Ngudi sang tac cling vé mau phac thao
Ién gidy. Tiép theo chon gach men trang, can hinh lén gach réi dung mau 6xit vé lén trng miéng gach
men. V& Ién gach men tron lang c6 cai kho: nét co dé néi rd tiing nhat quét mau, do d6 can chon co phu
hop va té mau ti mi khéng dé co vét han 1én gach. D€ cho men khé, cho vao 16 nung hap & 700°C -800°C.
Do tac déng clia nhiét dd, mau men c6 thé bién déi bat ngd ngoaiy dé ctia ngudi sang tac.

3.Mengém

La mét dang thuy tinh bao boc mat dé gém, do tac dung nhiét lam néng chay, khi ngudi dong
cling thanh 18p 4o trén san pham gém. Men tao vé dep cho dé gém, ddng thai lam san pham khéng
tham nudc.

3.1.Thanh phan men

Men gém 3 thanh phan chd yéu:

+ Chat tao kiéng: silic oxit (SiO,) la cat nguyén chat nong chay & 1710°C. D€ ha nhiét d6 ndng chay,
thém chat chay vao.

+ Chat chay: (RO hay RO, R la kim loai) lam ha nhiét d6 ndng chay ciia men do su tuang tac phiic
hgp clia cac nguyén liéu lam men gom.

+ Chat chiu nhiét: nhom oxit (AI203) lam men cng va tao cho men d6 nhét lam men chin & nhiét
do cao han.

Ba thanh phan ciia men dugc vi nhu cac yéu té quan trong trén co thé con ngudi: Xuang (silic oxit),
mau (chat chay RO) va thit (nhdm oxit); thiéu mét trong ba thanh phan trén, khéng thanh men.

3.2.Cong thucvatoamen

Men c6 cdng thirc téng quéat IRO. xAl,0s. ySiO,. IRO nghta la téng hé s& ctia RO phaila 1. Vidu: men
néng chay & 1170°C: 0,50 PbO; 0,05 K,0; 0,10 Ca0; 0,27 Al,Os3; 3,0 SiO»; 0,10 MgO; 0,25 BaO; céng la 1,00.

Toa men: Dung cac khoang chat, cadc hgp chat hoa hoc trong thién nhién phéi hgp véi nhau dé diéu
ch& men. Méi loai men dugc ché véi cong thitc phdi liéu do thg lam men thuc hién (toa men).
Mot s6 khoang chat va hgp chat hoa hoc dung lam men gom: Kaolin (Al,03.2Si0,.2H,0), Fenpa kali (K;O.
Al,Os. 6Si0,),V6i (CaCO3), Soda (Na,SOs), Chi dod (Pbs0,), Bari cacbonat (BaCO3), KEm oxit (ZnO):,...

M6t toa men co ban (men céi) cé nhiét d6 nung 1250°C —1280°C cé ti I& nhu sau: Fenpa 54; véi 9;
cat 15; dat 6; kaolin nung 6; kém oxit 9; tan (talc) nung 1.

Mudn c6 mau, ngudi ché men thém vao men céi cac oxit mau. Bang cong thic:
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Mau Cac oxit Ki hiéu %
Xanh duadng Coban oxit CoO 0,5-1
Luc Poéng oxit CuO 1-5
Vang, nau Sat oxit Fe,O, 3-7
Nau Mangan oxit MnO, 5
Luc Niken oxit NiO 3-5
Luc Crom oxit Cr,0; 1-2

Cac phan tram c6 thé thay d6i do hoa chat ndi/ngoai, mau dam/lat, men cai... Thuc té, tir cé mét s
nguyén té kim loai nhu coban, déng, sat, mangan, crém, niken nhung thg cé thé tao ra vé s6 mau men. TU
Xua, thg gom da biét két hgp cac oxit kim loai tao mau men:

+ Dong vai cdban: vai phan tram dong oxit va dudi 1% coban sé cho sac sang ctia mau luc hoi
duong.

+ Cdban va sat: men c6 dudi 1% céban va it phan tram sat s& dugc mau luc, c6 thé thay thé cho mau
luc ciia déng (xanh dong).

+ Coban va mangan: thém 3 - 5% mangan vao mau xanh ducong hai quan sam, ta cé mau hai dé tia.

+ Coban, mangan va sat: két hgp cho mau den, déi khi cing dung crém.

+ Mangan va sat: pha trén hai nguyén liéu nay theo cac ti 1é khac nhau, cé thé tao mau nau hai do
vang dén nau hai do.

+ Crom va céban: men duc mau duang hai xanh (luc).

+ Crébm va sat: hon hgp hai chat nay st dung rong rai cho men duc mau hoi ndu dé (men cai chia
kém-voi). Men cai khong chira kém sé cho mau nau nga den.
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+ Crédm va mangan cho men duc c6 mau socola.

+ Crom va niken cho men duc c6é mau xanh (luc).

+ Niken va coban: sy két hgp nay khéng binh thudng, tuy nhién day la phucng phép thay déi mau
xanh dudng hai quan sang cta coban.

3.3.Phanloaimen

C6 nhiéu cach phan loai men. Mét s6 cach phan loai thong thuang.

- Theo nhiét d6: Men nhe d6 (600°C-1050°C), men trung d6 (1060°C), men cao dé (1200°C-
1450°C).

- Theo thanh phan: Tuy theo titng nudc cé sy phan loai khac nhau. Men chau Au: men chi, men bo
khong chi, men khéng chi khéng bo (men kiém, men fenpa). Men Nhat: men fenpa, men v6i, men magié,
men kém, men chi, men kiém.

- Theo cach san xuat: Men séng (thudng goi gon: men), men frit (men nau chay), men mudi.

- Theo ban chat sau khi nung: Men trong, men duc, men mat. Men cé diéu kién va ban chat dac biét
nhu men tinh thé, men ran, men ngi séc. Do méi trudng nung, cé men oxi hda (toan hoa), men khir (hoan
nguyén).

- Theo mau men: Duang céban, xanh déng, do crém, do selen-cadmi, men huyét dy, do sat, xanh
ngoc (céladon)...

3.4. Phuong phap diéu ché men

Phuong phap nay tao ra men cai, muén c6 men mau ngudgi lam thém cac oxit kim loai.

-Bang hén hgp ngang

Co bathanhphan A, B, C; bang 26 toa men (NI: nguyén liéu; Tm: toa men)

NI/Tm 1 2 3 4 5 6 7 8 9
A 90 90 80 80 70 70 60 60 60
B 10 - 10 20 - 10 20 10 -
C - 10 10 - 30 20 20 30 40

Cong 100 100 100 100 100 100 100 100 100
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NI/Tm 10 1 12 13 14 15 16 17 18
A 50 50 50 50 40 40 40 40 30
B 50 - 30 20 60 50 30 40 30
C - 50 20 30 - 10 30 20 40
Cong 100 100 100 100 100 100 100 100 100
NI/Tm 19 20 21 22 23 24 25 26
A 30 30 30 20 20 - - -
B 40 50 60 70 40 30 40 50
C 30 20 10 10 40 70 60 50
Cong 100 100 100 100 100 100 100 100 100

Theo bang trén, c6 26 toa men, tuy nhién c6 thé kéo dai ra hoac thu ngan lai. Thir nghiém hang loat
26 men trén, ngudi ché tao men danh ddu miéng gach thirtr 1 dén 26, nung xong sap xép theo thir tu dé
so sanh. Muon ha nhiét dé nung sé ding kém oxit hay manh
kinh, c6 thé sir dung ca hai th cing mét lic. Gia sir A 1a
pecmatit, B la voi den, C la cat. Toa men s6 12 dung thém kém
oxit chay & nhiét d6 1200°C thi ti 1& nhu sau: pecmatit: 50%; voi
den:30%; cat: 20%; ZnO: 7%.

- Tam giactoa
La mot tam giac déu, moi canh chia déu thanh 100 phan bang
nhau. Méi dinh A, B, C la 100 va gia st cu thé la fenpa, tro cui,
tro rom. D& thr nghiém, ta c6 cdc men danh s tur 1, 2, 3,... 21
(cac thanh phan thay d6i 20%). Ngudi tha thusng dung men
ba thanh phan, con men hai thanh phan khong théng dung.
Trén hinh vé cdc men ba thanh phan cé cacs65, 8,9, 12,13, 14.
Thanh phan cacmen: 18
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