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TOM TAT

Son thép truyén thong trén go trong di tich da tao ra nhiéu hién vt c6 gia tri va c6 nhiing hién vat trg thanh bao vat qudc gia. Quy trinh son thép thuong
qua nhiéu budc, cdng doan khac nhau phtic tap va ti mi. Qua trinh khao sat nhém nghién ctiu da suu tdm cdc mau son thép truyén thong tai cac ditich. Tién hanh
phan tinh thanh phan héa hoc, tinh chat ca Iy cta cdc mau nham xac dinh mdt s chi tiéu co ban va yéu cau ky thudt clia son thép trong di tich. Cac két qua phan
tich la co s& khoa hoc phuc vu cho viéc nghién ciu quy trinh ché tao son thép truyén thong bao gom: Thanh phan vat liéu, ty 1& phdi trdn, ky thudt ché tao son.
Két quéd phan tich thanh phan hda hoc clia son thép thu thap tai di tich gdm cac thanh phan: chat tao mang, phu gia, chat tao mau. Khong nhan thay su c6 mat
clia nhua déo trong thanh phan son. Phan tich tinh chat ca Iy cia mau son thép thu thép tai di tich gom cac chi tiéu: Khéi lugng riéng, d6 tan trong nudc va dung
mdi, 40 bén bam dinh, do bén va dap nhan thdy mau son déu dat tinh chdt co ban ctia son theo TCVN, day la cén cit d€ nhém nghién cGu dé xudt yéu cau ky thuat
dai vdi quy trinh son thép truyén thong.

Tirkhéa: Son thép truyén thdng, ditich, tinh chdt co .

ABSTRACT

Traditional lacquer on wood in monuments has created many valuable artifacts, some of which have become national treasures. The painting process usually
goes through many different steps and stages that are very elaborate and meticulous. During the survey, the research team collected traditional lacquer samples
at the monuments. Calculate the chemical composition and mechanical properties of the samples to determine some basic criteria and technical requirements
of the paint in the monument. The analysis results are the scientific basis for researching the traditional ceramic paint manufacturing process including: Material
composition, mixing ratio, paint manufacturing techniques. The results of chemical analysis of the paint collected at the relic include: film-forming agents,
additives, and colorants. Do not notice the presence of plastic in the paint composition. Analyzing the physical and mechanical properties of the painted paint
samples collected at the monument includes the following criteria: Density, solubility in water and solvents, adhesion strength, and impact resistance, it is found
that the paint samples all meet the mechanical properties. paint according to TCVN, this is the basis for the research team to propose technical requirements for
the traditional coating process.

Keywords: Traditional lacquer, relics, physical and mechanical properties.
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1. GIGI THIEU trinh son thép truyén théng trén gé 1a mét quy trinh phic
Trong di tich kién trdc, son thép trén vat lieu gb viradé  taps ti mi trai qua nhiéu budc tao thanh nhiéu I6p véi cac
trang tri cho cong trinh vita d€ bao quan vat liéu. Quy hguyen liéu khac nhau. Bac diém, tinh chat cla céc
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nguyén liéu sir dung trong quy trinh son thép truyén
thong la yéu t6 khong chi quyét dinh dén do bén ma con
anh hudng dén mau sc clia san pham. Trong qua trinh
tu b6 céac hién vat va ciu kién bang gb san thép, viéc ap
dung quy trinh ctia dia phuong nao ciling can tuan thu cac
nguyén tac, thao tac va cac budc co ban cla tiing quy
trinh. D& qua trinh tu bé cac hién vat gé son thép dugc
bai ban, ding nguyén tac va dung quy trinh can cé nhimng
tai liéu ghi chép, suu tdm va téng hop quy trinh tir nhing
nghé nhan lau nam tai cac lang nghé truyén théng, tur do
xay dung quy trinh son thép truyén théng lam co sé khoa
hoc cho qua trinh tu bé di tich [1].

Hién nay, trén thé gidi va & Viét Nam da c6 mét so
nghién clu vé quy trinh son thép truyén théng nhu
Trudng Dai hoc Nghé thuat, Pai hoc Hué cé nghién ciu
vé gia tri bi€u cdm san truyén théng trén ki€u thuc trang
tri di tich thai Nguyén hay Vién Bao ton di tich nghién cu,
khao sat, suu tam quy trinh son thép g6 truyén théng tai
cac lang nghé ving déng bang Bac Bo. Tuy nhién, cac
nghién ctu nay chi tap trung danh gia tinh chat cta
nguyén vat liéu, quy trinh ché tao son, quy trinh son thép
truyén théng trén gé ma chua c6 danh gia, thi nghiém
dé phuc vu céng tac tu bé di tich hién nay.

Trong qua trinh khdo sat, nhém nghién ciu da suu
tam cac mau son thép truyén thong tai cac di tich. Tién
hanh phan tich thanh phan hoa hoc, co ly clia cac mau
nham xac dinh mot s6 chi tiéu co ban va yéu cau ky thuat
clia son thép trong di tich. Viéc phan tich vé dac diém,
tinh chat ciia mau son thép truyén thong thu thap tai di
tich 1a can cékhoa hoc cho viéc nghién cuu, téng hop quy
trinh son thép truyén théng phuc vu cho viéc tu bé cac di
tich hién nay.

2. PHUONG PHAP NGHIEN CUU, PANH GIA
2.1. Phuong phap thu thap mau

a) Thu thdp mau

Viéc thuc hién thu thap mau son thép tai di tich khao
sat dé nghién cuu tinh chat vat liéu gbc lam co s& ché tao
mau son thép theo phuong phép truyén thong cé tinh
chat giébng nhu mau goc.

Cac mau son thép la mau suu tam trong qua trinh
khdo sat nghién ctu.

Bang 1. Cdc mau son thép truyén théng thu thap dé thi nghiém phan tich

TT | Tén Noi Iy mau Pac diém cia mau
méau
1| M1 | Cot Van Miéu Qudc TG | Mdu mau son, cing chdc,
Gidm - Ha Noi bam dinh tot
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2 | M2 | Clia Vong dinh Ngu triéu | Mdu mau son, clng chac,
DiQuy-CGLoa-HaNoi | bam dinh tét

3 | M3 | (6t nha tho ho Nguyén - | Mau mau son, bat dau c6 dau
SonDong - Ha Noi hiéu bong trdc

4 | M4 | Dau vi gid tha dién Thai | Mdu mau son, clng chac,
Hoa - Hué bam dinh tot

5 | M5 | (6t nha tho ho Lé Van - | Mdu mau son, clng chic,
Hué bam dinh tot

Cac mau son thép truyén thong thu thap la mau do
ban quan ly (ngudi quan ly) di tich suu tam va luu trir
trong diéu kién moi trudng tai di tich. Cac mau thu thap
dé khao sat son thép truyén théng nhu trong bang 1.

Hinh anh mau son thép thu thap tai cac di tich nhu
hinh 1.

e)

Hinh 1. Cdc mau son thép thu thap tai cac di tich a) M1; b) M2; ¢) M3;
d) M4; e) M5

b) Xirly méu

- M3u son thép thu thap trén cau kién g6 tai di tich, ky
hiéu M1, M2, M3, M4, M5.

- Dung nudc sach va chéi léng rifa loai bé cau ban bam
trén bé mat I6p son, trang bang nudc cat, sau d6 dua mau
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vao tu sdy, sdy & 65 - 70°C trong 24 gid, dé ngudi tu nhién.
Dung dao ldy mau cao nhe dé 1dy hét I6p son mau vang
ong va Iép san mau nau do. Gom tung loai son vao cac
dia petri, sdy mau & 65 - 70°C trong 24h. D& ngudi tu nhién
va thu gom mau vao lo thay tinh nat kin dan tem mac.
Cac mau thu gom dac danh gia thanh phan hoa hoc va
mot s chi tiéu tinh nang ky thuat ctia mang son.
2.2. Cac phuong phap danh gia dic trung mau vat

DPanh giad thanh phan va tinh chat co ly cac mau son
theo céc tiéu chuan sau:

- Khéi lugng riéng: TCVN 10237-1:2013: Son va Vecni -
Xac dinh khoi lugng riéng.

-Do tan trong nudc cat hailan & 30°C: TCVN 7500:2005
- X4c dinh d6 hoa tan

- Do tan trong dung méi hiu co tinh khiét: TCVN
7500:2005 - Xac dinh d6 hoa tan.

- D6 bén bam dinh: TCVN 2097:1993: San - Phuong
phap cat xac dinh dé bam dinh ctia mang.

- Ham lugng cacbon t8ng: TCVN 9294:2012: Phan bon
- Xac dinh cacbon hiiu co téng s6 bang phuong phap
Walkley-Black.

- Ham lugng kim loai nang téng: AAS, ICP-OES theo
ASTM D 3335-85a

- Thanh phan chat tao mang: FT-IR theo TCVN
2093:1993: Son - Phuong phap xac dinh ham lugng chat
ran va chat tao mang

- Thanh phan phu gia, chat tao mau: SEM/EDS; X- XRD
theo TCVN 2093:1993: San - Phuang phap xac dinh ham
lugng chat rén va chat tao mang.

3. KET QUA VA THAO LUAN
3.1. Thanh phan héa hoc

Dé danh gia phan tich thanh phan hoa hoc ctia 1ép son
thép thu thap tai di tich can tién hanh phan tich cac thanh
phan ctia son thép va phan tich theo cdu tao I6p son. Két
qua dugc do bang cac phuong phap phan tich hién dai.

a) Ham lugng cacbon téng

Mot trong nhiing thanh phan quan trong ctia san thép
la ham lugng Cacbon. Ham lugng cacbon c6 tac dong
dang ké dén tinh chat vat ly, do bén, tinh chat héa hoc
cla Iép son thép.

- Ham lugng cacbon cao thudng lam tang dé bén cla
chat. Cac yéu t6 nhu kha nang ch6ng mai mon, kha nang
chiu ap luc va kha nang chiu nhiét ctia chat déu phu thudc
vao ham lugng cacbon cé trong hgp chat. Cac phan tu
cacbon tao thanh mang lugi, lam cho chat tré nén cing
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cap va khang dugc cac tac dong ngoai luc. Diéu nay lam
cho chat c6 kha nang chiu dugc ap luc va khéng dé bi
bién dang hay v& vun.

-Ham lugng cacbon c6 tac déng dang ké dén tinh chat
héa hoc clia chat. N6 anh hudng dén kha nang tac dung
vdi cac chat khac, hoat d6ng sinh hoc va kha nang oxi hoa
cla chat.

Két qud phan tich ham lugng cacbon téng bang
phuang phap Walkley-Black theo TCVN 9294:2012 trong
thanh phan mau son thép thu thap tai di tich nhu trong
bang 2.

Bang 2. Két qud ham Iuong cacbon téng cac mau son thép thu thap
tai di tich

T Tén mau Ham lugng cachon tdng (%)
1 M1 56,60

2 M2 72,80

3 M3 57,78

4 M4 56,67

5 M5 58,80

Qua bang 2 cho thdy, ham lugng cacbon téng trong
cac mau son thép la kha cao chiém ty lé 50 - 75% thanh
phan nguyén t6. Mau M2 tai Binh Ngu Triéu Di Quy c6
ham lugng cacbon téng cao nhat 72,8% thé hién 16p son
pht c6 d6 bén t6t do mai dugc tu bé.

Mau M1, M3, M4, M5 ¢4 ham lugng cacbon téng thap
hon mau M2, do I16p son thép da bi lao héa mét phan theo
thoi gian, bé mat son cé phan bi bong troc, bac mau.
Két qua phan tich phu hgp véi hién trang mau thu thap
tai di tich.

b) Ham luong kim logi ndng

Ham lugng kim loai nang trong thanh phan son thép
dugc thuc hién trén theo tiéu chuan ASTM D 3335-85a
trén thiét bi may phan tich ham lugng kim loai nang
METROHM, két qua cu thé nhu trong bang 3.

Bang 3. Két qua ham lugng kim loai ngng mau son thép truyén théng thu
thap tai di tich

M| Tén
mau | Ay [ Fe | Ag | Pb | As | Hg | Co
R 72 (T T R S R I
M| 2 | e || - | - | - | -
V5 T T T Y A A

M4 2 23 1 - - - -

Ham lugng kim loai nang (ppm)

v (B W N

M5 47 22

Tap60-S011(11/2024)



P-ISSN 1859-3585 | E-ISSN 2615-9619 | https://jst-haui.vn

SCIENCE - TECHNOLOGY

Qua bang 3 cho thay, két qua danh gia 5 mau thu dugc
tai di tich c6 ham lugng kim loai nang trong mau son thép
kha thap, chi phat hién thdy mot s6 kim loai nang chinh
gém Au, Fe, Ag. Bay la cac thanh phan ton tai trong qua
trinh pha ché son hodc thanh phan tao mau son.

¢) Ham luong chdt tao mang

Chat tao mang la thanh phan quan trong nhat doi véi
son thép. Bao gém nhua thién nhién, nhua téng hop. N6
la thanh phan chl yéu trong son, quyét dinh tinh chat
mang son, thudng dugc goi la son gbc. Theo cac két qua
danh gia son thép gobm cé: laccaso, laccol va moét sé tap
chat khac.

+ Laccazo: la men son; chat mau trdng vo dinh hinh c6
tac dung 6xy hoa son tao thanh mang son mau den;
khong tan trong cén ma tan trong nudc; chiém khoang
10% lam xuc tac cho qua trinh rdn cia mang son. Néu
thiéu né thi mang son khéng khé dugc vi laccol khong bi
O0xy hod manh. Lam cham tac dung 6xy hoa cua laccazo
c6 thé bang axit natri, axit cyanic, sulfua hydro,..

+ Laccol: dan xuat cta ortho-diphenol, tan trong ete
c6n manh nhung khong tan trong nudc; chiém khoang
60 - 70% khéi lugng, & dang nhii tuang, trong khong khi
chiu tac déng cla 6xy, nudc va laccazo déng rén, tao
thanh mang trong va béng. Trong phan t&r ¢6 cdc nhém
COOH va etylen dang lién két d6i: CH, - CH=CH - CH =
CH - CH,. Céng thuc nhua son c6 thé 1a C,CH;O hoac
C14H1802-

Tinh chét cuta laccol: chét [ong nhan, mau hai vang, ty
trong nho hon 1, rat doc. Khéng tan trong nudc nhung
tan trong nhiéu dung méi nhu con manh, ete, clorofooc,
benzen... Laccol d€ ra khéng khi bi 6xy hoa va hoa dé; dac
biét khi c6 kiém thi qua trinh éxy hoa rat nhanh. Céng
thdc nhu sau:

OH

- Ngoai ra con nudc va cac hgp chat khac, chiém khoang
20 - 30%. Nhu vay, ban than nhua son ciing la chat tao
mang, cling co cac lién két déi trong mach nén cling c6 thé
c6 tac ddng cham trong mang son, can xu ly nhu véi céc
chat tao mang dau, nhua khac. Nhung dé c6 dugc nhiing
tinh nang uu viét hon (béng, mém, trong, cling) thi can pha
véi mot s6 chat tao mang khac nhu dau trau, tung huong...

Tinh chat clia son truyén théng do vdy cling dugc cau
thanh tir nhiing dac tinh clia cac thanh phan.

OH

CH,- CH = CH-CH = CH-...CH,

K&t qué phan tich phd FT-IR cac mau nhu thé hién trén
hinh 2 + 6.
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Nhan xét: Phd FT-IR clia 5 mau son thép va nhan dang
phé FT-IR cho thdy 5 mau son thu thap tai di tich tuong déi
giong nhau chiing t6 thudc cung mét ching loai san. Céc
dinh nhém chiic hoéa hoc 3416cm™ clia —OH, dinh 2926,
2919 ctia nhém -CHs, dinh 2854, 2851 cia nhdm -CH,, dinh
1006, 1025 ctia nhém -CO. Cac dinh nay chiia cdc nhém
chtic dac trung cia nhua cay son ta. Khi so sanh phé FTIR
vGi hinh 3, ching ta nhan ra cac dinh nay déu xuat hién va
6 cung dang phd vdi nghién clu vé san mai.

Trong 5 mau nghién ctu khong c6 dinh dac trung
1650 cho nhém -NH ctia gelatin, diéu d6 ching té mau
son thép chi la son ta khong pha thém cac loai keo gelatin
tu déng vat. Trong ky thuat son thép truyén thong thi
nhua son lai thudng dugc ndu cung véi nhua cay trau
hodc nhua théng. Viéc phdi liéu cing nhua trdu, nhua
thong nham tang dé bong, tang d6 chiu mai mon. Dac
biét la tang do cling giup cho viéc gidm bi bong tréc son
khi gian n& co ngét khi gbé huat /thd d6 am va thay déi
nhiét d6 cla thoi tiét.
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Hinh 7. Phé hdng ngoai FTIR ctia [6p son mai quan tai vua Can Long (Trung
Qudc) va mot s loai son khac so sanh

(i) Bén trdi (a) Mau phim son mai tir quan tai, (b) Phim son mai mdi hién dai,
(¢) Gelatin xuong gia stic, (d) Gelatin ¢4, (€) Mang son mai hién dai tuoi dugc bo
sung vdi gelatin xuang gia sdc, (f) Mang san mai hién dai tuoi dugc thém gelatin
c4, () Mau soi tir quan tai, (h) Mau than bing g tir quan tai. (ii) &' bén phai I3
phd phong dai khoang budc séng 500cm™ mé rdng cda (a) (b) va (e)

d) Thanh phén phu gia

Ap dung phuong phap phan tich phé tan xa nang
lugng tia X két hgp hién vi dién t& quét (SEM/EDS -
Scanning Electron Microscope /Energy-dispersive X-ray
spectroscopy) ching t6i thu dugc két qua nhu sau. Do
thanh phan & trén bé mét san thép & 3 vi tri (theo thu tu
s8 do clia may la spectrum 60, 61, 62), thu dugc hinh phé
nhu trong hinh 8 + 12 va két qua nhu trong bang 2.

Bang 4. Két qua phan tich thanh phan phu gia clia mau son thép truyén thong

T Mau Thanh phan phu gia (%)
C 0 Al Si Fe Mg N (a K S P In
1 M1 58,68 32,32 0,86 1,58 0,42 0,22 438 0,75 0,12 0,39 0,21 0,07
2 M2 53,35 35,5 1,61 2,86 0,56 0,21 4,64 0,4 0,05 0,43 0,24 0,09
3 M3 59,22 31,41 0,87 1,72 0,36 5,15 0,04 0,45 0,14 0,34 0,04 0,18
4 M4 48,04 323 2,18 4,73 3,21 0,32 0,27 5,08 0,69 0,17 2,04 0,38
5 M5 54,49 24,27 1,28 3,85 4,79 0,19 0,04 7,58 1,33 0,12 1,76 0,19
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| M Spectrum 65

Hinh 12. Pho SEM/EDS mau M5
o Nhan xét:

Nhing nguyén t6 chli yéu c6 trong son bao gém C, O
cla polymer nhya son. Si, Al ctia chat don khoang cao
lanh dugc tron vao I6p 1 16p ba, I6p 2 son 16t, 16p 3 son
ngoai. Ham lugng thanh phan phu gia chiém tu 8 - 16%.

Ca c6 ham lugng tU 8,56% dén 16,12%, trung binh
12,34% trong san. Thanh phan bét da Ca chénh l1éch rat
xa nhau gitta cac mau la 1,62% va 12,34% ching to |6p ba
dugc chat va mai day méng khac nhau dé lam nhdn bé
mat go.

Khodng sét Al,05.25i0,.2H,0 cé ty 1€ Al: 1,83% - 3,21%,
Hinh 9. Ph6 SEM/EDS mau M2 trung binh 2,52%; Si: 5,53% - 7,75%, trung binh: 6,64%.
: Nhu vay ty 1é % clia khodng cao lanh trong san la Al/Si:
2,52/7,75. Thanh phan Al/Si cta dat sét Al,05.25i0,.2H,0
cla 2 mau léch nhau khong nhiéu la 1,62/4,26 va
2,52/7,75 chiing té bét sét da dugc tron déu vao son dé
tang dé cliing, gidm tray xudc cho son.

B Spectrum 62

e) Thanh phan chdt tao mau

Sample Data
File name NO7 dat
Data range 0.173*-119.828*
Original data range 0.173°-119.828°
Number of points 8064
Step size 0015
Rietveld refinement converged No
Alpha2 sublracted No
Background sublr. No
Data smoothed Yes
Radiaton X-rays
Wavelength 1.540560 A
Index Amount (%) Name Formula sum
A Gold Gold, syn Au
B kon Oxide Hydroxide Goethite, syn FeO(OH)
C Silicon Oxide Quartz, syn Sio2
D Aluminum Silicate Silimanite A2 Si 05
E ¥on Oxide Hemabite Fe203
62 Unidentfed peak area

Hinh 13. Két qua do nhiéu xa tia X mau thu thap

Ngay nay c6 mét s6 nhii mau vang nhin giéng véi
vang quy nhung lai la mét dang muéi nhi mau vang cé
thanh phan la mud6i Alizarin nhém. Mau vang nhém khi
Hinh 11. Phé SEM/EDS m&u M4 mGi thi giéng vang nhung khéng bén mau va bi oxi hda
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bay mau khi bi ti€p xtc véi héa chat va dé lau. Dé xac dinh
phan mau vang trén mau son thép la vang (Au) hay bot
khodng mau vang cac mau dugc danh gia thong qua do
nhiéu xa tia X két qua nhu hinh 13.

Qua két qua phan tich nhiéu xa tia X, cdc mau thu thap
tai di tich chua 5 khoang véi ham lugng 2 - 4% dé la

A - Vang kim loai Au mau vang kim loai

B - Khoang hydro oxit sat mau dé nau FeO(OH)

C - Cat thach anh khéng mau SiO,

D - Khodng da Alumium silicate sillimate Al,SiOs

E - oxit sat Hematitte Fe,O; mau do son

Nhu vdy mau vang trén bé mat son thép tai di tich la
kim loai vang (Au) va cac thanh phan khac ton tai trong
qua trinh ché bién son. Trong cac mau thu thap tai cac di
tich khéng thay chia bac (Ag) va d6ng (Cu) cho thay vang
la nguyén chat. Do vay mau son thép vang, mau vang lam
tu kim loai vang nguyén chat.
3.2.Tinh chatcoly

Dé danh gia tinh chat ca ly cia mau son thép thu thap
tai di tich, ching téi danh gia cac tinh chat: Khoi luong
riéng, do tan trong nudc va dung méi, d6 bén bam dinh,
do bén va dap theo TCVN hién hanh. Cac két qua phan
tich nhu trong bang 5.

Bang 5. Két qua phan tinh chat ca Iy mau son thép truyén thdng tai di tich

M4 | fttan | Ittan | ittan |lttan| fttan | Tantrung | [ttan
binh

M5 | fttan | lttan | ittan |ittan| fttan | Tantrung | Ittan
binh

Phan tich tinh chat co ly ctia son thép thu thap tai di
tich gém cac chi tiéu: Khoi lugng riéng, d6 tan trong nudc
va dung moi, d6 bén bam dinh, do bén va dap nhan thay
mau san déu dat tinh chat co ban cta son theo TCVN.

Céc mau san déu it tan trong dung méi, diéu nay thé
hién cac tinh chat cla mau son truyén thong.

4. KET LUAN

Két qua nghién ctu khao sat thanh phan hoa hoc 5
mau son thép thu thap tai cac di tich cho thay mau son
thép bao gom: khoang 10% laccaza la men son tao mang
son mau den, khoang 60 - 70% laccol la dan xuat ortho-
diphenol tao mang trong va boéng, khoadng 8 - 16% phu
gia cac nguyén t6 Al, Si, Ca... dugc tim thay trong dat sét,
bot da dé tang do cung, gidm tray xudc cho son, khodng
2 - 4% b6t mau la oxit nhom, oxit sat va bot da. Tinh chat
co ly clia cac mau son thép thu thap tai di tich déu dat
theo TCVN vdi két qua xac dinh khéi lugng riéng la 1,1 -
1,15 g/cm3, d6 tan trong nudc khong tan, dé tan
trongdung méi it tan, dd bén bam dinh 1a 2 (N/mm?), d6
bén va dap la 3,8 - 4,2kG.cm, Véi cac két qua danh gia
thanh phan va tich chat ca ly cia mang son la co s6 khoa

Bang 6. Két qua phan dd tan mau son thép truyén thong thu thap tai
ditich

Mau | Etanol | Axetonitril| Axeton |Xylen| Etyl | Dimetyl |Dimetyl

axetat|focmamid | sulfoxid

M1 | ittan | fttan | ittan |lttan| fttan | Tantrung | ittan
binh

M2 | ittan | fttan | ittan |[ttan| fttan | Tantrung | fttan
binh

M3 | ittan | fttan | ittan |lttan| ittan | Tantrung | ittan
binh

226 | Tap chiKhoa hoc va (6ng nghé Trudng Dai hoc (dng nghiép Ha Noi

m!| Tén Két qua phan tich hoc dé nghién ctiu ché tao thit nghiém mau son thép
3 . X X h ho cong tac tu b6 di tich.
mau | Khgilgng | Dobén | Dobénva | Dotan | P|uCVUchocongtactuboditic
riéng bam dinh dap trong nudc LGOI CAM ON

(g/cm?) (kG.cm) Day la két qua nghién ctu thudc dé tai cap Bo Van hoa

] M " 5 10 Khong tan Thé thijo va Du lich \nam 202»3 - 2924: Ung dun? ky tll1uat
- son thép theo quy trinh truyén théng phuc vu cong tac tu

2 M2 1,12 2 39 Khong tan bé di tich.
3 M3 1,1 2 41 Khdng tan
4 M4 1,1 2 42 Khong tan
50 Ms 115 2 38 |Khéngtan TAILIEU THAM KHAO
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