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Refractories - Quantities symbols and units
L&i néi dau
TCVN 9031:2011 dwoc chuyén dbi tir TCXDVN 332:2004 theo quy dinh tai khoan 1 Biéu 69 clia Luat
Tiéu chuan va Quy chuan ky thuat va diém a khoan 1 Biéu 7 Nghi dinh s6 127/2007/NB-CP ngay

1/8/2007 ctia Chinh phl quy dinh chi tiét thi hanh mét sb diéu cta Luat Tiéu chuan va Quy chuén kj
thuat.

TCVN 9031:2011 do Vién Vaét liéu xay dwng - Bo Xay dwng bién soan, B4 Xay dwng qé nghi, Téng
cuc Tiéu Chuan bo lvéng Chat lwgng tham dinh, B6 Khoa hoc va Céng nghé cdng bo.

VAT LIEU CHIU LUA - KY HIEU CAC BAI LUQNG VA BON VI
Refractories - Quantities symbols and units
1. Pham vi ap dung

Tiéu chuan quy dinh tén goi va ky hiéu ctia cac dai lwong va don vi st dung trong linh vic vat liéu
chiu Itra.

2. Tén va ki hiéu

Tén va ki hiéu céac dai lwgng va don vi dwgc quy dinh &@ Bang 1.



Bang 1: Dai lwongva don vij

. Ki Pinh nghia Tén don | Kihiéu Hé sé chuyén
STT | Bailuong |\ ia, Vi quéc té | ddi va cha thich
01 | Apsuét P Lwc tac dung Ién mét Pascan P. 1 Pa =1 N/mm?
Pressure don vi dign tich 1 Pa=10°MPa
[TCVN 7870-3:2007] 1 Pa = 10° N/mm?
[1SO 8000] 1 Pa=10" Bar
02 | Ap suét dw P. | DO duw ap suét S0 VO Pascan P. 1 Pa=9,87.10
. ap suat khi quyén ®atm
Excessive
pressure [TCVN 7870-3:2007] 1Pa=1,02.10°
[1SO 8000] at
1Pa=75.10"
mmHg
1 Pa=1,02.107
mmH,O
03 | Ban kinh r Ban kinh hinh hoc Milimét mm
Radius [TCVN 7870-3:2007]
[ISO 8000]
04 | Chiéu dai Chiéu dai hinh hoc Milimét mm
Length [TCVN 6530-5:1999]
[ISO 8000]
05 | Chiéu dai ban lo | Chiéu dai cia mau Milimét mm
dau triwéde khi thi nghiém
Initial length [TCVN 6530-5:1999]
[ISO 2478:1987]
06 | Chiéu dai cudi I, | Chiéu dai ciia mau sau
cung khi thi nghiém
Final length [TCVN 6530-5:1999]
07 | Chiéu réng b | Chiéu réng hinh hoc Milimét mm
Width
08 | Chiéu réng ban bo | Chiéu rong ctia mau Milimét mm
dau triwédre khi thi nghiém
Initial width
09 | Chiéurdngcudi | by | Chiéu réng clia mau Milimét mm
cung sau khi thi nghiém
Final width
10 | Chiéu day h | Chiéu day hinh hoc Milimét mm
Thickness
11 | Chiéu day ban ho | Chiéu day cGia mau Milimét mm
dau triwéde khi thi nghiém
Initial thickness [TCVN 6530-5:1999]
[ISO 2478:1987]
12 | Chiéu day cubi he | Chiéu day cGa mau Milimét mm
cung sau khi thi nghiém
Final thickness [TCVN 6530-5:1999]
[ISO 2478:1987]
13 | Dién tich S Dién tich hinh hoc Milimét mm? 1 mm? = 10° m?
Area vuong 1 mm? =102 cm?




14 | Dién tich tiét S: | Dién tich mat cat Milimét mm
dién ngang ngang bang tich CL’Ja‘ vubng
Cross - section chiéu rong hoac chieu
dai v&i chiéu cao cua
area e N
mau thor
[TCVN 6530-1:1999]
[ISO 10059:1992]
15 | Dién tich bé Semr | TONg dién tich bé mat Milimét | mm?/g
mat riéng clia tat ca cac hat cia | vudng trén
- vat liéu trong mot don gam
Specific surface vi khéi lvong
16 | D6 &m tuyét d6i | W, | Lati sb tinh bang phan | Phan tram %
Absolute tram khoi lwgng clia
humidit hoi nwdc trong mot
y don v thé tich khong
khi so v&i khdi lvgng
khong khi chira trong
don vi thé tich do
17 | B6 &m twong W, | Latisd phan tram khéi | Phan trdm %
doi lwong hoi nudc co
Relative trong mét thé tich
humidit khoéng khi so v&i khoi
y lwong hoi nwdc bao
hoa c6 trong thé tich
do.
18 | Bo hut Am W | Latisb phan tram khéi | Phan tram %
Moistute lwong _élm (?U’Q’C huat
absorotion vao mau dé trong
b khong khi so voi khéi
lwong mau kho.
19 | b6 hat nuwéc W, | Latisé phan tram khéi | Phan tram %
lwgng nwéc ngam day
Z\é‘:toerr tion vao mau so voi khdi
P lwgng mau khé
[TCVN 6530-3:1999]
[ISO 5016:1997]
W, = 100 (mz - ml)/ml
m, - Khéi long khé
clia mau thi (46).
m, - Khéi lvong méu
thr bao hoa chéat Idng
céan trong khoéng khi
(47)
20 | bo xbp kin Xk | Lati sb gitra tong thé Phan tram %

Closed porosity

tich cac 16 x6p kin
trong vat liéu véi tong
thé tich cha vat liéu

[TCVN 6530-3:1999]
[1SO 5017:1998]
Xk = Xt - Xbk

LS xbp ndm trong vat
liéu chiu Itra khéng cho
cac chét Idng thdm qua
khi duwgrc ngdm trong
dung dich.

X, d6 xbp toan phén
(21)




o d6 xbp biéu kién
(22)

21

D6 xbp toan
phan

Tru porosity

X

La ti s6 gilra tong thé
tich cua 16 xop kin va
16 xOp h& trong vat liéu
v&i tong thé tich vat
liéu.

[TCVN 6530-3:1999]
[1ISO 5017:1997]

Phan trdm

%

22

D6 x6p biéu
kién
Apparent
porosity

La ti s6 tinh bang phan
tram thé tich gitra cac
16 xbp hé so voi thé
tich clia toan mau ther.

[TCVN 6530-3:1999]
[1SO 5017:1997]

Xpk = 100 (mz-my)/(m5-
ms)

Vé nguyeén tac 16 xbp
h& la toan bo cac 16
x8p ma 16i théng voi
khi quyén truc tiép
hoéc gian tiép qua
nhau.

(my, m,, ma: Twrong
(rng voi cac dai liong
46, 47, 48 trong tiéu
chuén nay).

Phan trdm

%

23

DO chiu Ira

Refractoriness

t

Tinh chét d&c trung
cuUa vat liéu chiu Ira
cho phép vat liéu chiu
duwoc nhiét d6 cao
trong maéi trwdng va
diéu kién s dung.

[TCVN 6530-4:1999]
[1SO 528-83]

Nhiét do khi dinh cla
c6n tiéu chuén dé guc
cham bé& méat ctia dé
(cén tiéu chuén dwoc
nung & diéu kién va
tbc d6 nang nhiét xac
dinh).

bo
Celsius

24

Do dan nhiét

Thermal
conductivity

Lwong nhiét truyén
gua vat liéu chiu Itra
trén moét don vi thoi
gian chia cho mét don
vi dién tich cét ngang
va mét don vi dién tich
cét ngang va moét don
vi chénh léch gradient
nhiét do doc theo
hwéng clia dong nhiét.

[TCVN 7870-4:2007]
[1SO 8000]

Oéat trén
mét, do
Kevin

W/(m.K)

IW/(M.K) =
8,6.10"
kcal/(h.m.°C)

25

D6 khuyéch tan
nhiét

Thermal
diffusivity

D6 dan nhiét cda vat
liéu chiu ICra chia cho
nhiét dung trén mot
don vi thé tich cla vat

Mét vubng
trén giay

2




liéu.
[TCVN 7870-4:2007]

[ISO8000] a=
M(Cp X pv)

2. d6 dén nhiét (24)

¢, nhiét dung déng ép
(62)

o khéi long thé tich
(41)

26

Do bén sbc
nhiét

Thermal shock
resistance

La kha ndng san pham
chiu Ira khong bi pha
hdy do thay doi nhiét
dé dot ngdt.

[TCVN 6350-7:2000]

[EN 993-11:1997]

27

Do co - n& phu
theo chiéu dai

Permanent
linear change

AL

La ti s6 tinh bang phan
tram gitra hiéu chiéu
dai mau thir trwée va
sau nung véi chiéu dai
mau thir trwée khi
nung.

[TCVN 6530-5:1999]
[1ISO 2477:1987]

AL =100 (In-10)/10

|0 - Chiéu dai mau the
trwéde khi nung.

In - Chiéu dai mau the
sau nung.

Hién twong vat liéu
chju Itra co - n& phu
khdng quay lai chiéu
dai ban dau.

D4u + vét liéu né phu

Déu - vét liéu co phu

Phan trdm

%

28

Po6 co -’né’ phu
theo thé tich

Permanent
volume change

TAV

La ti s6 tinh bang phan
tram gitra hiéu thé tich
mau thir trwée va sau
nung véi thé tich mau
th(r trwdre khi nung

[TCVN 6530-5:1999]

[ISO 2477:1987] AV =
100 (Vy - Vo)/Vo

Vo thé tich mau thr
trwdc khi nung

V, thé tich méau thor
sau khi nung

Hién twong vat liéu
chiu Itra co-n& phu
khdng quay lai thé tich
ban dau.

D4u + vét liéu né phu

Déu - vét liéu co phu

Phan trdm

%

29

BPuwdng kinh
Diameter

Puwong kinh hinh hoc

Milimét

mm




30 | Buwdng kinh dy |dtb=(d1+d2+...+ Milimét mm
trung binh dn)/n
Mean diameter
31 | buwong kinh do Puwong kinh cia mau Milimét mm
ban dau triwéde khi thi nghiém
Initial diameter [TCVN 6530-5:1999]
[1ISO 2477:1987]
32 | bwong kinh Pwong kinh clia mau Milimét mm
cudi cung sau khi thi nghiém
Final diameter
33 | D6 bén udn R | Lwc cyc dai ma mot Méga MPa | 1 MPa=1 N/mm?
Modulus of mau thi nghler:n hmb pascan 1 MPa=10
rubture lang tru cua san pham ka/cm?
P chiu Itra c6 kich thuérc g
quy dinh c6 thé chiju 1 MPa = 1.10°Pa
duwoc khi nd bi udn _ 5
trong mot thiét bi udn E/MPaZ— 110
ba diém. mm
. 1 MPa=1,02.10
[|§o 5401;1997] leg/mm?
Boi v&i mau lang try
chir nhat
R, = 3PL/2bh?
DPéi véi mau lang tru
tron
R, = 8PL/nd®
P ap lwe cue dai (01)
L- khoang cach gitra
hai diém do
b- chiéu réng méu thor
(08)
h- chiéu day mau the
(11)
34 | DBd bén kéo Ry Luwc kég cuwc dai ma Méga MPa
Tensil san pham chiu Ira c6 pascan
tenS| fh thé chju dworc trvdc
streng khi bi dut.
[ISO 10635:1999]
35 | Do bénnén & R, Té}i trong cwc dai (dwéi Méga MPa
nhiét do thuwong diéu kién xac dinh & pascan
nhiét do thwdng) chia
Cold AR .
compressive cho dién tich chiu tai
P nén, truéc khi vat lidu
strength

chiu ICra bi pha hay.
[TCVN 6530-1:1999]
[ISO 10059-1:1992]

D6i v&i mau tru hinh
vubng

R, =P/bh

D6i v&i mau hinh tru
tron

Ry = 4P/nd?

P- tai trong cuc dai
(01)




b- chiéu réng méu thor
(08)

h- chiéu day mau thi
(11)

d- duong kinh méu thiy
(31)

36 | Hé sb dan n& o bé ‘téng kich thuié’c b6 Kenvin K*
nhiét dai chiéu dai ciia mau khi ma triv 1
Linear thermal nung lén 1 do.
expansion [1SO 8000]
coeffcien
37 | Hé sb dan né& (T, | Bién dbi chiéu dai mau | D6 Kenvin K*
trung binh trong | T,) | chia cho tich cta bien mda trie 1
khoang nhiét ddi nhiét d6 va chieu
do T, va To. dai mau tai nhiét d6 T;.
Mean linear [1SO 8000]
thermal
expansion
coefficien
between T, and
Ts
38 | Hé sb dan n& oy | Tis6 tinh bang phan Phan tram %
phan tram tram gitra bien doi
Percer tage chiéu dai mau trong
ot 0 khoang nhiét do T, va
expansion T2 so voi chieu dai
pan: mAu tai nhiét do T,
coeffcient
[ISO 2478:73]
39 | Khéilwong thé pp | Latiso gitra khoi Gamtrén | gl/cm®
tich lwong kho cﬂa’vét liéu centimét
. chiu Itra v&i thé tich khoi
Bulk density N A Al
toan phan cta vat liéu.
[TCVN 6530-3:1999]
[ISO 5017:1998] py, =
mlpsl(mz'mg)
m; - khéi lvong méu
thr khé cén trong
khong khi (46).
m, - khdi long méu
thr bao hoa chéat Idng
céan trong khoéng khi
(47).
my; - khéi lvgng méu
thi» bao hoa chat Iéng
can trong chat Iéng
(48).
40 | Khéi lvong p | Lati s6 gitra khoi Gam trén | g/em?®
riéng lwong chat ran cua vat centimet
liéu chiu Itra v&i thé khéi

True density

tich thwc ctia no.
[TCVN 6530-3:1999]

[ISO 5017:1998] p; =
m/V

M - khéi ltrong chét rén
cya vat liéu chju Itra.

V - thé tich thure (74).




41 | Khéilugng thé pe | Khoi luong khi chira Gamtrén | glem?®
tich cuta khi trong mét don vi thé centimét
Air bulk density tich kho
42 | Khéi lwong thé pn | Lati s gitra khoi Gam trén | g/em?®
tich cha vat liéu lwong cla vat liéu hat centimet
hat kho trén tbng thé tich khéi
. cla tat ca cac hat cta
Grains bulk . A 27,
. no, bao gom thé tich
density R AU N
cua 16 xop kin nam bén
trong hat.
[1ISO 8840 : 1987]
43 | Khdi lugng clia m | Khéi lugng can cia Gam g
mau mau
Specimen
weight
44 | Khdilugng ban | mo | Khdilugng ban dau Gam g
dau clia mau trwde khi thi
Initial weight nghiém.
45 | Khéilugng cudi | m. | Khéilwong clia mau Gam g
cung sau thi nghiém.
Final weight
46 | Khdilugng khd | m; | Khéilwgng mau dugc gam g
cla mau th say kho dén khoi
. lwong khong ddi tai
:’gg%ﬁ‘éé’é dry nhiét do 110 +5 °C
céan trong khéng khi.
[TCVN 6530-3:1999]
[1ISO 5017:1998]
47 | Khoi lugng m, | Khéi lugng duoc xac gam g
mau thir bao dinh bang cach cho
hoa chat Iéng mau ngam day chat
. Iédng sau d6 can trong
Weight of khong khi.
immersed test
piece [TCVN 6530-3:1999]
[1ISO 5017:1998]
48 | Khéilugng m; | Khoi luong dwoc xac gam g
mau thtr trong dinh bang cach cho
chat léng mau ngam day chat
. Iédng sau d6 can trong
Weigh of Py
soaked test chat long
piece [TCVN 6530-3:1999]
[1ISO 5017:1998]
49 | Khéiluong Men | Khoi lugng chén diing gam g
chén nung dé nung mau thi
Crucible weight nghiém
50 | Médun dan hdi E | Ung suét kéo cuc dai Pascan Pa

Modulus of
elasticity

chia cho d6 kéo dai
twong doi

[TCVN 7870-3:2007]

[1SO 8000] E = §/¢ =
const

8= FIS rng suét kéo
cuwe dai




&= Al dJ keo dai
twrong doi.

F- luc kéo cuwe dai
S- dién tich tiét dién
ngang

Al :‘ |i - |o.' thay dél
chiéu dai

- chiéu dai

Mooddun dan héi co
thé goi la médun

Young.
51 | Médun truot G | Ung suét truot cuc dai Pascan Pa
Modulus of chia cho,tri sO truot
o twong doi
rigidity
[TCVN 4522-88]
[ISO 8000] G =1/
t=FIS (ng suat truot
cuc dai g8y nén bién
dang truot tuong tng,
(rng suat nay phu
thuéc vao mire chénh
Iéch dan n¢ nhiét
khéng déu cua cac Iop.
e=Allh =tgp ~ ¢ : bién
do truot hodc goc truot
h - chiéu cao cta I6p bj
trurot
Médun trwot cé thé goi
la médun Coulomb
52 | Nhiét do thi t Nhiét dé tién hanh thi bo °c
nghiém nghiém Celsius
Testing
temperature
53 | Nhiét do bat to | Nhiét d6 bat dau thi Do °c
dau nghiém Celsius
Initial
temperature
54 | Nhiét do két t, | Nhiét dd két thuc thi Po °c
thic nghiém Celsius
Final
temperature
55 | Nhiét do bién Tos | Nhiét do trng voi mau bé °c
dang 0,5% [Gn xudng 0,5% duéi Celsius
dwdi tai trong tai trong riéng 0,2 MPa
0,5% [TCVN 6530-6:1999]
deformation
temperature [ISO 1893-1989]
under load Ngoai t0,5 con xac
dinh cac nhiét do t1, t2
va t5. Cac nhiét dé nay
twong rng voi mau lun
xuong 1%, 2% va 5%.
56 | Nhiét do bién Tos | Nhiét d6 &rng VO mau bo °c
dang 0,5% [Gn xudng 0,5% duwéi Celsius

dwdi tai trong

tai trong riéng 0,2 MPa




0,5% [TCVN 6530-6:1999]

deformation

temperature [ISO 1893-1989]

under load Ngoai t0,5 con xac
dinh cac nhiét do t1, t2
va t5. Cac nhiét do nay
twong trng v&i mau lan
xuong 1%, 2% va 5%.
57 | Nhiét do bién T4 | Nhiét do &rng VO mau bo °c
dang duw¢i 40% [Gn xubng 40% duw¢i tai Celsius
dwdi tai trong trong riéng 0,2 MPa
40% [TCVN 6530-6:1999]
deformation
temperature [ISO 1893-1989]
under load Quy woc t40 1a nhiét
do pha hady cta vat liéu
chiu ICra dwé&i tai trong
riéng.

58 | Nhiét dé nung t, | Nhiét do cao nhét clia Do °c
. qua trinh x( li nhiét Celsius

Firing N A i -
clia nguyén liéu hoac

temperature > z A
san pham chju ltra.

59 | Nhiét do say ts | Nhiét d6 clia qua trinh Do °c
Drvin thoat am cla nggyén Celsius

rying liéu hodc san pham tao
temperature hinh

60 | Nhiét d nong the Nhiét o (rng Vvoi trang bo °c
chay thai can bang pha gitra Celsius
Melting lr{ha tinh thé va pha
temperature ong.

61 | Nhiét dd trung ty | tth = (t1+t2)/2 Do °c
binh Celsius
Mean
temperature

62 | Nhiétdung Cp, | Lalvong nhiét can Jun trén J/g.K
riéng dang cap thiet dé tang nhiét do gam nhan
Th | ctia mot don vi khoi do Kenvin

erma lwong 1én mét do.
capacity
[TCVN 6398-4:2007]
[ISO 8000]

63 | Thoi gian thi Tt Tho&i gian tién hanh thi Phat Min 1 min = 60s
nghiém nghiém Giy h 1h = 60 min
Testing time Ngay d 1d = 24h

64 | Thoi gian bat T Thp’i gian trng voi thoi Phat Min 1 min = 60s
dau drl]gm E].a} dau tien hanh Gio h 1h = 60 min
Initial time thi nghiem

Ngay d 1d = 24h

65 | Thoi gian két Ty Thp’i gian tng voi thoi Phat Min 1 min = 60s
thic d|emA két thuc thi Gioy h 1h = 60 min
Final time nghiém

Ngay d 1d = 24h

66 | Thoi gian say Ts Thoi gian x li nhiét Phat Min 1 min = 60s

. . trong qua trinh thoat . _ .
Drying time Am cia nguyén ligu Gio h 1h =60 min
hodc san pham tao Ngay d 1d = 24h
hinh
67 | Thoi gian nung Thoi gian x li nhiét Phat Min 1 min = 60s

Tn




trong qua trinh nung

Firing time A A < : Gio h 1h =60 min
nguyén liéu hodc san
pham chiu Itra Ngay d 1d = 24h
68 | Thay ddi khéi Am | Sw thay déi khéi luong Gam g
lwong trwéc va sau thi
Weight nghlem cla vat liéu
) chiu Itra
changing
69 | Thay ddi khéi Am, | Thé tich chét khi st Gam g
lwong khi nung dung trong thi nghiém
Weight
changing on
firing
70 | Thé tich chét V. | Thé tich chét khi st Centimét | cm®
khi dung trong thi nghiém. khoi
Air volume
71 | Thé tich chét V, | Thé tich chéat16ng st Centimét cm?®
I6ng dung trong thi nghiém. khoi
Fludity volume [TCVN 6530-3:1999]
[ISO 5017:1998]
72 | Thé tich toan Vb | Téng thé tich clia cac Centimét cm®
phan chat ran, cac 10 xop h& khoi
Bulk volume va 1o Xop I§|n tiong vat
liéu chiu Itra xop.
[TCVN 6530-3:1999]
[ISO 5017:1998]
73 | Thé tich 16 xbp V, | Phanthé tichl6 xbp c6 | Mét khéi m?®
trong vat liéu chiu Itra.
Pores volume
[TCVN 6530-3:1999]
[ISO 5017:1998]
74 | Thé tich thuc V, | Thé tich cla chét ran Mét khéi m®

True volume

trong vat liéu chiu Itra.
[TCVN 6530-3:1999]
[ISO 5017:1998]




