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BAO CAO THU NGHIEM
Xéc dinh hig¢u qua boc bio vé tinh chiu lira cho cfin Kién thép chin lre
cila vit liéu FIRECUT FM-1000

Hop dong : 198/2018VKC
San pham thir nghi¢m  : Chu kién thép chiu luc duge boe bio vé bing vit liéu FIRECUT FM-1000
Tiéu chuén/Phuorng : ASTM E119 - 11a Standard Test Methods for Fire Tests of Building

phép thir nghiém Construction and Materials
Ngay lip d3t min : 22 thang 4 nim 2019
Ngay thir nghiém : 24 thang 4 nim 2019

Don vi thye hién: Phong Thi nghiém Phong chéng chiy (FSE) - LAS-XD 416
Vién Chuyén nganh két chu cong trinh xy dung (IBS)

Vién Khoa hoc Cong nghé Xay dung (IBST)

$6 81 TrAn Cung, Nghia Tan, Ciu Gidy,

Ha néi, Vidt nam

Khéch hang: Céng ty TNHH YUNG CHI PAINT & VARNISH MFG (VN)

L6 219, Khu Cong nghiép Long Binh (Amata), Phuong Long Binh, Thanh phé Bién Hoa, Tinh
Pdng Nai

bién thoai : + 84-251-3936-740

Eéo cdo thir nghiém nay chi xét t&i cac man thir nghiém do Céng ty TNHH YUNG CHI PAINT

& VARNISH MFG (VN) cung cip cho Phong Thi nghi¢m Phong chéng chay (L.AS-XD 416) -
| Vién Chuyén nganh Két ciu Cong trinh X3y dyng (IBS) va duge thir nghiém tai Phong Thi
nghi¢ém Phong chéng chay. Khong dugc trich sao mot phin bo cdo ndy dudi bit k¥ hinh thire nio
khi chira dirge sy ddng ¥ béng vin ban ctia Vién Chuayén nganh Két cAu Cong trinh Xay dung
(IBS).
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1. MUC PICH THU NGHIEM
1.1. Muc dich cdaa thir nghiém

Xac dinh hiéu qui bao v& kha ning chiu lra cho ciu kién thép chiu luc c6 tiét dién I-
420x310x20x30 mm cia hé vit lidu boc phit FIRECUT FM-1000 (do Céng ty TNHH YUNG

CHI PAINT & VARNISH MFG (VN) sin xuét) theo tiéu chuin ASTM E119 - 11a Standard
Test Methods for Fire Tests of Building Construction and Materials.

MAu thir bi coi nhu mit kha ning chiu Iwc va chiu lira khi dat dén mét trong nhitng didu kién
sau:

— Mau thir bi giy dot ngdt, bi sap db hoic;

— Nhiét d6 gia ting trung binh ciia cic diém do trén bé mit miu I6n hon 593°C hodc nhiét dg

' gia ting tai bt ky mét didm do nao 16n hon 704°C ; ,

— Téng do vong hodc d6 cong odn 1én nhit cia dim vugt qua 214.3mm [(L.)*/(400d)] vi san
khi d6 vong 16n nhat virgt qué gia trl cho phép trén thi tbc d6 vong tinh trén 1 phiit virot qua
9,52mm [(Lc)”/(9000d)] Trong d6 L. 1a nhip Jam viéc ciia ddm va d la khodng cach tir thé
chiu nén xa nhit dén thé chiu kéo xa nhét cia tiét dién dim.

1.2. Pham vi két qui thir nghiém _

Béo cdo ndy mé ta céc chi tiét két céu, didu kién thi nghiém va két qua dat dugc khi mat cu
kién xay dung dugc thir nghidm theo trinh tir x4c dinh trong tiéu chudn ASTM E 119-11a. B4t ky

sai léch ddng ké nao vé kich @, chi tiét két cau, tai trong, fmg suit, cic didu kién tai bién hodc
canh mép déu c6 thé 1am vé hiéu héa két qua thi nghiém.

2. THIET B] VA DUNG CU PHUC VU THU NGHIEM
— Hé théng 16 dbt theo phuorng ngang c6 cic dic diém k¥ thuit sau:
+ Hang san xuit: Burwitz (Puc);
~+ Kich thude Iong 10: 3m x 4m x 1,5m;
+ Dién tich 1§ lira t6i da cha b mit mAu thir : 3m x 4m;
+ Nhiét dg bén trong long 1o thir nghIem dét duge x4c dinh va kidm soat thdng qua 08 diu do
nhiét dang tAm bé trf theo ding yéu ciu cia ASTM E 119 — 11a;

+ Phia trong 16 ¢6 cic diu do 4p sult b trf phit hop véi yéu cn ctia tiéu chudn ASTM E 119 -
11a d& x4c dinh va kidm sodt didu kién 4p sudt khi;

~  Cic dau do nhigt diing dé do ghi nhiét d6 tai cac diém trén b_é mit cu kién

3. MAU THU NGHIEM \
Man thir nghiém 13 céu kién thép chiu lyc tiét dign 1-420x310x20%30mm duge boc bao vé

bing vit liéu FIRECUT FM-1000 Khich hang 1a Cong ty TNHH YUNG CHI PAINT &

VARNISH MFG (VN) (goi tit 12 Cong ty YUNG CHI) chiu tr4ch nhiém lwa chon va cung cap

mAu thir t&i mat bancr phong thi nghiém theo dung thiét ké duoc cung cap Vige thi cdng 1dp boc

bao vé bang vit lién FIRECUT FM-1000 cho ciu kién thép do cac k¥ thudlt vién va cong nhan
cua Cong ty TNHH YUNG CHI PAINT & VARNISH MEG (VN) thuc hién tai xuéng bit diu tir
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ngiy 15 thing 12 nim 2019 vi két thic vio ngay 21 thang 12 nim 2019. Toan b qué trinh thi
cong duoc thyc hién cé sy kiém tra vi gidm sit ciia cin bd k¥ thufit LAS XD 416 va dai dién co
quan kiém dinh PCCC. MAu thir sau khi thi cobng boc phi xong duge cic bén niém phong va
chuyén dén mit béng Phon g Thi nghiém vao ngay 09 thang 4 nim 2019. Viéc ]ap dung mau vio
16 thit nghiém durge thye hién vio ngay 22 thang 4 ndm 2019.

Chi tiét ciu tao vé miu thir duoc mb ta va thé hién trong cac hinh vé & Phu luc B ctta béo cio
ndy. Nhitng chi tiét cu tao nay dugc lﬁp trén co s& kiém tra thye & miu san phim dugc ché tao
tai Phong thi nghiém va c4c théng tin can thiét do khach hing cung cip; Danh muc cc cu kién
va vit liéu boc béo vé cling tén tnrong mai va ma hiéu cho trong Bang B.1 ctia Phy lyuc B.

Cac dau do nhiét dugce gin vio bé mit chia ciu kién thép theo ddng yéu ciu trong tiéu chudn
ASTME 119 - 11a (xem Hinh 1 — Phu Iyc B).

Chu kién thép dugc boc bio vé bang vt liéu FIRECUT FM-1000 dwge dit vao 10 thie
nghiém theo so ¢ dim.don. gian. Khodng.cach giita hai gbi tua 12 5400 mm. Tai trong tac dong
1én cdu kién 12 tai trong phan bé déu véi cudmg db 400 Kg /m.

Todn bd hé théng miu thir da dugc cac bén lién quan kiduitra tinh trang cudi ciing trude khi
thr nghiém.

4. QUA TRINH THU NGHIEM

Chuén bi miu thi va tién hanh thir nghiém dugc thuc hién theo quy trinh néu trong ASTM E

119 -11a.
4.1. Céc cd nhan tham gia gidm sit qua trinh thi céng mju thir
— Dai dién khéch hing: _
-+ Ong Lc Xin Phi, Pho6 phong kinh doanh, Céng ty TNHH YUNG CHI PAINT &
VARNISH MEG (VN);

+ Ong Chun-Shen Chen, K§ su, YUNG CHI PAINT & VARNISH MEG. CO.LTD;

+ C)ng Nguyén Trong Vigt, Can bd, Phong 7, Cuc Canh sit PCCC va Clru nan ciru ho;
4.2. Cic cd nhiin tham gia giam sit qu4 trinh thiv nghiém
— Dai dién khéch hing:

+ Ong Lc Xiu Phii, Phé phdng kinh doanh, Céng ty TNHH YUNG CHI PAINT &
VARNISH MFG (VN);

+ Ong Chun-Shen Chen, Ky su, YUNG CHI PAINT & VARNISH MFG. CO.,LTD;
—  Céc k¥ thudt vién va k¥ su cia Phong thi nghiém Phong chbng chiy, LAS-XD 416.
4.3. Céc buéc chuin bi cho thir nghiém

— Hé théng méu sau khi lip @3t d4 dugc kiém tra nhim dam bao tinh pht hop véi thidt ké va vat
liéu su dung.

—  Trudc khi tién hanh th nghiém, 16 d6t duoc vE sinh sach sé.
4.4. Quan sit va ghi nhin trong qua trinh thir nghiém

—  Nhiét d6 mdi trudmg: 26°C
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D§ 4m: 81%

Thir nghiém durgc bit dau lic 14 gi¢ 15 phut va kéo dai lién tuc trong 65 phit, thuc hién theo
cic bude quy dinh trong ASTM E 119 -1]a.

Nhiét dé ciia moi trudng 15 thir nghiém duoc kidm sot va didu chinh dam bao dé gia trj trung
binh tir cac du do nhiét d5 trong 10 ndm trong giGi han cho phép cia ASTM E 119 - 114
Viée theo ddi va diéu chinh nhiét 48, 4p suét moi trudmg 16 thir nghiém duoc thuc hién lign
tuc trong sudt qué trinh thir nghiém. Cac gja trj nhiét dd va ap suat méi tnrdmg 16 thir nghiém
dugc ghi nhén theo khoang gian cach thai gian la 1 phit.

Su 1am viéc ctia mau thir trong sudt qua tﬁni] thtr nghiém dugc theo dsi chit ché va ghi nhin
day dn.

Thit nghiém két thic sau 65 phit theo yéu ciu ctia khach hang.

5. KET.QUA THU NGHIEM

Qua trinh thir.nghiém dugc thuc hién lién tyc trong 65 phiit. Pidu lkién nhiét d6 moi trudmg

va 4p sudt bén trong 16 dét ddu ndm trong gidi han quy dinh cta tidu chudn ASTM E 119 = 11a,
Céc 50 liu van hanh ciia thiét bi thir nghiém cling nhir s6 li¢u ghi nhin dwgc v& sy 1am viée cia
mau thir duge tinh bay cu thé nhyr sau:

Bang A.1, Biéu d6 1 va Biéu dd 2 trinh bay céc gi4 e nhiét d va dp sudt méi trudmg 1o dbt
trong qué trinh thit nghiém;

Bing A.2 va Bi€u db 3 trinh bay gi4 tri nhiét d6 trén bé mit khéng 1§ Ira ctia miu thir trong
qué trinh thir nghiém;

Bang A.2.1 va Biéu d6 4 trinh bay sy gia ting nhiét dd cha chu kién thép tiét dien I-
420x310x20x30mm phu boc béng vat liégu FIRECUT FM-1000 diy trung binh 880um tai cac
diém dugce kiém tra trén tibt dién 1-1;

Bang A-2.2 vi Biéu d6 5 trinh bay sv gia ting nhiét db cia chu kién thép tiét dién I-
420x310x20x30mm phit boc bﬁng vét liéu FIRECUT FM-1000 day trung binh 880um tai cdc
didm dugce kiém tra trén tiét dién 2-2;

Bang A.2.3 va Biéu 4 6 trinh bay sy gia ting nhiét do clia chu kign thép it dién I-
420x310x20x30mm phi boc bing vt lidu FIRECUT FM-1000 day trung binh §80pm tai cic
diém dugce kiém tra trén tiét dién 3-3;

Béng A.3 va Biéu dd 7 trinh bay dién bién d6 vong va the do vong hé miu thir;

Céc hinh v& & Phu luc B thé hién c4u tao thuc té ctia mAu sin phém dugc thir nghiém va vi trf
cdc diém do nhiét; -

Phu luc C trinh bay mot s hinh 4nh ghi nhan qu4 tinh thi cong mau va thir nghiém.
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6. BANH GIA SU LAM VIEC CUA HE THONG MAU THU'
6.1. Tinh cich nhiét
— Tinh céch nhiét cia hé théng miu san phim di thir nghi¢ém dwoc danh gis wén tiéu chi néu
trong ASTM E 119 - 11a. Két qua cho thiy trong subt qué trinh thir nghiém:
+ He thong méu thir khéng bi sip dé;
* Tai phiit 62: nhigt 45 gia ting trung binh trén bé miit chu kién tai céc vi tf dhu do ghi nhén
nhiét d§ dat gid trj 595°C, vuot qua gid trj cho phép ciia tidu chudn, Miu hong vé tinh cich
nhiét.
6.2. Khi ning chiu lre
+ Hé théng miu dim thir nghiém khong bi sip dd.
+ Téng dd vdng tai gifra nhip: 25,39 mm (< 214,3mm - gia trj cho phép ciia tidu chuin).
+ Thc d6 vong tinh trén 1 phit: 0,4mm / phiit. (< 9,52mm - gi4 tri cho phép cia tiéu chuin).
6.3. Kétluan _

Méu san phim do Cong ty YUNG CHI ché tao va cung cp 13 cdu kién thép tiét dién I-
420x310x20x30 mm chiu Juc duge boc bio vé biing vat lisu FIRECUT EM-1000 véi chidy day
trung binh toin cAu kién 13 880um di duoc lép ddt vao hé g4 d& tiéu chudn va thi nghiém vé kha
nang ¢hiu Rra theo ding cac yéu ciu néu trong tiéu chuin ASTM E 119 -11a. _

Chu kién thép chiu luc duge boc bao vé bing vit liéu FIRECUT FM-1000 c6 chu tao nhu
mén di dugc thir nghiém (xem hinh v& - Phy luc B) ddm bao dugce cic tigu chi kha nang chju lye,
tinh todn ven va tinh cich nhigt theo yéu ciu néu trong tiéu chuin ASTM E119 - 11a Standard

Test Methods for Fire Tests of Building Construction and Materials d& c6 thé xép loai kha niang
chiu lra nhy sau:

+ Kha ning chju lyc (R): 60 phit.
+ Tinh toan ven (E): 60 phiit.
+ Tinh céch nhiét (I): 60 phuit.

Bio cdo sb: 029.19 KCNCPCC 7/33
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BANG A.1-SO LIEU NHIET PO VA AP SUAT MOI TRUONG LO POT TRONG QUA TRINH THI NGHIEM

Chi thich Bang A.1:

t - Khoang thdi gian tinh v khi bét .dﬁu thir nghiém (Phit)
T, - Gia trj nhiét 4§ tai mot théi diédm cia quan hé Nhiét 4§ - Thoi gian tigu chuan (T,).
Ty - Gid tri trung binh ciia nhiét @9 thue t ciia méi trromg 16 d6t tai mét théi diém (T,).

t Tie | Ty CC)de (%)( Gidtrf | Tri 6 nhigt d§ phén b tai cic diém trong 16 (°C) | Tic+100[ T, -100] Ap sudc
(Phair) ) cho phép 0 Q) trong lo
ot A, Didm | Didm | Diém | Didm [Dim | iz [Bidm (Pa) -
) 1y 23| a5 6] 718
1 2 3 4 5 6 7 8 19 |10)11]|12]13 14 15 16
0 120 20 - 5 (50__|50 |50 |50 |50 [50 [50 |50 120 0 0
1 [349] 392 | 115| =5 382 [443 (374 [352 (361 (438 [|438 1368 449 | 249 -2
2 | 445] 466 9.2 g 457 §520 [465 [424 |428 |503 505 |440 | 545 | 345 1
3 |502] 519 6.9 eo 521 574 527 [471 474 1548 555 [490 | 602 | 402 3
4 | 544| 556 551 < [561 |610 [570 |503 [507 [582 |s85 523 644 | 444 1
5 5761 577 4.4 4 587 1629 1599 (524 (531 (594 |608 [546 676 476 0
6 {603]| 599 3.3 15.0 |610 |652 |625 |545 (550 [609 {624 [567 [ 703 | 303 2
7 ]626] 616 2.5 15.0 1629 1666 644 |562 |568% |626 |643 [s87 | 726 | 526 1
& |e4as]| 637 1.9 15.0 |648 |685 1666 |586 |590 [647 [663 [610 | 745 | 3545 3
9 | 663) 652 14 15.0 1666 [699 [679 {600 [608 [662 676 629 | 763 | 563 2
10 | 678 662 1.0 150 1678 [709 1679 |614 |620 |672 |689 ls643 778 578 -1
11 )693| 675 0.6 15.0 1693 (724 (687 |626 634 685 (702 |661 | 793 | 593 -1
12 | 705 | 685 0.2 14.0 [703 730 |698 {639 646 [694 |711 673 805 005 3
13 | 717]| 698 0.1 13.5 714 [742 713 |655 [659 {705 [723 [686 | 817 | 617 2
14 | 728| 713 0.3 13.0 |731 {756 (728 |669 |673 [721 [738 |702 | 828 | 628 -1
15 | 7391 727 0.4 12.5 [744 |772 |743 |685 |685 [731 |749 [717 | 839 | 639 1
16 |748| 738 | 05 12.0 1755 (780 |752 [695 {699 |745 {759 |727 | 848 | 648 -2
17 | 757 | 748 0.5 11.5 |764 [792 {784 (707 |707 1753 771 739 857 657 <1
18 | 766 757 0.6 11.0 1772 1799 [772 |718 |718 |764 [782 {752 | 866 | 666 0
19 {774| 769 | 06 10.5 1783|811 784 |729 [729 [776 (792 |761 | 874 | 674 0
20 | 781 777 0.6 100 1793 [816 (793 [738 |738 [784 {800 [772 | 881 | 631 -1
21 | 789 788 0.6 9.5 |798 824 (806 750 [750 [|797 [8t0 [781 [ 889 | a0 -1
22 | 796 798 0.6 9.0 [810 [835 (819 |760 (759 [803 [817 [790 | 896 | 6oe -1
23 | 802 803 0.5 8.5 813|838 (822 |767 {768 (812 (827 [798 | 902 | 702 2
24 | 809| 808 0.5 8.0 |817 |843 1824 |773 [775 817 [831 [805 | 909 | 709 -2
25 (815 817 0.5 7.5 1823 1[853 [835 |783 (784 (826 (838 [811 | 915 | 715 -2
26 | 820]| 823 0.4 7.0 [831 1854 |837 {787 [794 {832 (843 [817 | 920 | 720 3
27 |826] 836 0.4 6.5 [865 865 |850 [799 (800 |37 |53 827 926 726 -2
28 |[832] 843 0.3 6.0 (872 [872 1857 [805 [805 [844 [861 [835 | 932 | 732 1
29 | 837| 844 0.2 5.5 [854 (877 |861 (813 [811 [850 (867 [842 | 937 | 737 0
30 |842| 851 0.2 5.0 [860 |881 |868 [819 |819 [859 (874 (847 | 942 | 742 0
31 | 847]| 850 0.2 4.5 860 |879 |867 (822 [817 (855 (870 [847 | 947 | 747 -2
32 | 851 854 0.1 4.8 |863 |B83 871 (824 (820 [860 274 |52 951 751 -1
33 | 856 gs1 0.1 4.8 1865 |887 [877 [829 822 826 (873 {854 | 936 | 756 2
34 1860 853 0.2 4.7 (865 886 |876 (832 [827 {833 [879 [gs® 960 760 -2
35 | 865 857 0.2 4.6 1869 [890 |878 [836 (831 |838 (884 (864 | 965 | 765 -1
36 1869 861 0.2 4.5 1874 |893 |883 (840 |830 [843 (888 [867 | 969 | 769 -3
37 1873 866 0.2 4.4 1879 (897 |886 [844 (839 (848 [892 (871 | 973 | 773 -1
38 |877) 872 | 02| . 43884 904 [894 |852 844 [253 |39g 875 | 977 | 777 -2
39 | 881| 876 03 4.3 |888 [907 |898 (857 [847 [859 [o00 {880 | 981 | 781 1 j
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| Bo cio sb: 029.19.KC.NCPCC

1 2 3 4 5 6 7 8 9 110 {11 | 12| 13 14 15 16
40 {885 880 03 4.2 1893 1911 1900 |860 (852 |864 |s06 (885 985 | 785 0
41 1883 885 03 4.1 [897 1915 (906 |866 |58 (868 |910 (890 988 | 788 0
42 |892| 888 0.3 4.0 [899 (917 |907 |868 [864 [B70 912 (893 992 | 792 -1
43 [ 896 894 03 3.9 (903 (923 914 |875 |872 [875 (918 [897 996 796 -2
44 1899 896 0.3 3.8 [509 [923 (914 |877 (876 (878 [921 (903 999 799 0
45 19502 903 0.3 3.3 |913 [930 923 |884 (383 [883 (926 [906 | 1002 | 807 -2
46 1906 | 908 0.3 3.7 1917 1936- (926 |888 (801 |889 930 [909 | 1006 | %06 0
47 1909 908 0.3 3.6 1918 1934 |925 |890 (892 (389 (932 [913 1009 | 809 0
48 912 914 0.2 351921 940 |933 (898 [897 |894 {936 |917 [ 1012 | R12 1
49 1915| 916 0.2 3.4 1925 [942 1934 899 |899 [899 [938 [921 | 1015 | 815 1 |
50 | 918} 923 0.2 3.3 1930 |948 1938 {904 [904 |914 [943 [925 | 1018 | g1% 0
51 | 921| 929 0.2 3.3 (931 1948 |942 [909 909 (937 [946 (929 | 1021 | 821 0
52 | 924 931 0.2 3.2.4934 (951 1942 909 912 [940 [947 [929 | 1024 | 824 2
53 19271 933 0.2 3.1 1937 [954 |944 911 |912 |940 [948 [931 | 1027 | %27 -2
54 19304 935 0.1 3.0 1937 1953 |947 [916 [915 [941 (950 {933 | 1030 | 830 0
33 1932 938 0.1 291941 1958 [951 1919 |915 943 (952 [935 | 1032 | 832 -1
56 | 935 940 0.1 2.8 1943 1959 950 |920 |920 |947 {957 [940 | 1035 | 835 0
537 1938 942 0.1 2.8 [946 [962 1955 |923 1920 (946 (957 941 1038 | 838 -1
38 1940 945 0.1 2.7 1950 964 [955 [924 .|925 [952 (960 [944 | 1040 | 840 0
59 |943] 948 0.1 26 {951 |968 1958 (926 929 [957 [963 [947 | 1043 | 843 0
60 | 945 952 0.1 2.5 (955 [971 [963 |931 |931 (959 |965 |[951 1045 | 845 0
6l |948| 955 0.0 2.4 1958 (974 1965 1935 |935 (963 968 (953 1048 | 848 -1
62 |950| 959 0.0 2.3 [960 977 (969 1939 (940 966 [971 [957 | 1050 | 850 -2
63 | 953| 959 0.0 251963 (977 [969 (940 {940 [966 {973 1959 | 1053 | 853 1
64 1955| 963 0.0 25 1960 (982 [974 (944 945 [971 [976 [962 | 1055 | 855 -1
65 9571 966 0.0 2.5 {963 1985 (976 [947 1949 (974 [979 [o64 | 1057 | 857 -1
10/33
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8: 029.19 KC.NCPCC
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BANG A.2 - KET QUA THEO DOI DIEN BIEN GIA TANG TRUNG BINH CUA NHIET DO
BE MAT KHONG LO LUA

Chii thich:

t - Khodng thod gian tinh tir khi bt d4u thir nghiém (Phiit)

T; - Gid tri nhigt d6 cac didm do

AT, Gid ir] gia ting nhiét 45 tai didm do thir i

o Gi trj gia tan
¢ Nhigt d3 tai cse diém do (°C) Gia ting “hlgt(fg)m cicdiCmdo | ot 4o tfung bish
(Phiit) CC)
BM1 BM2 BM3 ABM1 ABM2 ABM3 ABM
0 33 34 33 0 0 0 0.0
1 33 34 33 0 0 0 0.0
2 33 34 33 0 0 t] 0.0
3 33 34 33 0 0 0 0.0
4 33 34 33 0 0 0 0.0
5 33 34 33 0 0 1] 0.0
6 33 34 33 0 0 0 0.0
7 33 34 33 0 0 0 0.0
8 34 34 33 1 0 0 0.3
9 34 34 34 1 0 1 07
10 35 35 34 2 1 1 1.3
11 36 36 35 3 2 2 23
12 37 37 36 4 3 3 33
13 38 39 37 5 5 4 4.7
14 40 40 39 7 6 6 6.3
15 42 42 40 9 8 7 8.0
16 43 44 42 10 10 9 9.7
17 45 45 43 12 11 10 11.0
18 47 47 44 14 13 11 12.7
19 49 49 46 16 15 13 147
20 51 51 47 18 17 14 16.3
21 52 52 48 19 18- 15 173
22 54 54 50 21 20 17 19.3
23 56 56 52 23 22 19 213
24 58 58 53 25 24 20 230
25 60 60 55 27 26 22 25.0
26 62 62 56 29 28 23 26.7
27 63 64 58 30 30 25 28.3 .
28 65 65 60 32 3 27 30.0
29 67 67 61 34 33 28 31.7
30 68 68 63 35 34 30 33.0
31 69 69 64 36 35 31 34.0
32 70 70 65 37 36 32 35.0
33 71 71 66 3 37 33 36.0
34 72 71 67 39 37 34 36.7
35 72 72 67 39 38 34 37.0
36 73 72 68 40 38 35 37.7
37 73 72 69 40 38 36 38.0
38 73 72 69 40 - 38 36 38.0
39 73 72 70 40 38 37 38.3
40 73 72 70 40 38 37 38.3
41 73 73 71 40 39 38 35.0
42 73 73 71 40 39 38 39.0
43 73 73 72 40 39 39 39.3

Bio cao sé: 029.19 K.C.NCPCC

BMISOFR 0l -03
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B . Gia ting nhigt &} tai cdc didm do Gid trj gia ting
1 Nhiét dé tai cic diém do (°C) €0) nhigt d§ trung binh

(Phiit) ('C)
BM1 BM2 BM3 ABM1 ABM2 ABM3 ABM

44 73 73 72 40 39 39 39.3
45 73 73 73 40 39 40 397
46 73 73 73 40 39 40 397
47 73 74 73 40 40 40 40.0
48 73 74 74 40 40 41 403
49 73 75 74 40 41 a1 40.7
50 74 76 75 41 42 42 41.7
51 74 77 75 41 43 42 42.0
52 75 77 76 42 43 43 42.7
53 76 Tl 76 43 43 43 43.0
54 77 78 77 44 44 44 440
55 77 78 77 44 44 44 44.0
56 78 78 78 45 a4 45 447
57 79 79 78 46 45 45 45.3
58 79 79 79 46 45 46 457
59 79 79 79 48, 45 46 457
60 80 79 79 47 45 46 46.0
61 80 79 79 47 45 46 46.0
62 80 79 79 47 45 46 46.0
63 81 79 79 48 45 46 46.3
64 81 79 79 48 45 46 46.3
65 81 78 79 48 44 46 46.0

Bio cio sé: 029.19 KC.NCPCC

BMISOFR 01-03
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BANG A.2.1 - NHTET PO CAC DIEM PO TREN BE MAT DAM THIP MAT CAT 1-1

Ghi chii: .
t - Khodng thoi gian tinh tir khi bat dau thir nghiém (phit)
T; - Gia tri nhiét d6 tai cic didm do O

Thoj Gid trj nhigt 4 tai cac didm do(°C) Gia tri nhigt 46 Ghi chd
gian trung, binh cia
(®hit)l 114 T1-2 T1-3 T1-4 |c4cdiém do (°C)
0 32 31 32 32 32
1 32 31 32 32 32
2 32 31 32 32 32
3 32 31 32 32 32
4 32 31 32 32 32
5 35 33 34 34 34
6 38 35 36 36 36
7 41 37 38 38 39
8 44 39 40 40 41
9 47 41 42 42 43 -
10 50 43 44 44 45
il 53 45 46 46 43
12 56 47 48 48 50
13 59 49 50 | 50 52
14 62 51 52 52 54
15 65 53 54 54 57
16 68 55 56 56 59
17 72 59 61 61 63
18 76 63 66 66 68
19 80 67 71 71 72
20 84 71 76 76 | 77
21 88 75 81 81 81
22 92 79 86 86 86
23 96 83 91 9] 90
24 100 87 96 96 95
25 108 96 104 105 103
26 116 105 112 114 112
27 124 114 120 123 120
28 132 123 128 132 129
| 29 140 132 136 141 137
30 148 141 144 150 146
3t 156 150 152 159 154
32 164 159 160 168 163
33 172 168 168 177 171
34 180 177 176 186 180
35 188 186 184 195 188
36 196 195 192 204 197 i
37 204 204 200 213 205
38 212 213 208 222 214
39 220 222 216 231 222
40 228 231 224 240 231
‘ Bio cio sé: 029.19.KC.NCPCC 16/33
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Thii Gi3 tri nhiét d§ tai cic diém do(°C) Gia trj nhiét 4§ Ghi chi
gian trung binh cia
(phibt)| 1. T1-2 T1-3 Ti-4 |chc diem do (C)
41 236 240 232 249 239
42 244 249 240 258 248
43 252 258 248 267 256
44 260 267 256 276 265
45 268 276 264 285 273
46 276 285 272 294 282
47 284 294 280 303 290
48 292 303 - 288 312 299
49 300 312 296 321 307
50 308 321 304 330 316
51 314 327 310 336 322
52 320 333 316 342 328
53 326 339 322 348 334
54 332 345 328 354 340
55 338 351 334 360 346
56 344 357 340 366 352
57 380 393 396 392 390
58 405 419 414 416 414
59 511 525 520 522 520
60 527 535 536 536 534
61 566 548 552 550 554
62 592 596 598 594 595
63 607 609 614 608 610
64 622 622 630 622 624
65 637 635 646 636 639

Béo cdo sé: 029,19 KCNCPCC

BMISO FR 01 - 03
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BANG A.2.2 - NHIET PQ CAC PIEM DO TREN BE MAT DAM THEP MAT CAT 2-2

Ghi chii: o
t - Khodng thoi gian tinh tir khi bit dau thir nghiém (phiit)
T; - Gid tri nhiét dd tai cic diém do (°C)

Théi Gid trj nhiét 4 tai cic didm do(°C) Gia trj nhigt 69 Ghi chi
gian trung binh cda
(phit)| 729 T2-2 T2-3 T2-4 |4 ditm do (°C)
0 32 33 34 32 33
1 32 33 34 32 33
2 32 33 34 32 33
3 32 33 34 32 33
4 32 33 34 . 32 33
5 35 35 36 34 35
6 38 37 38 36 37
7 41 39 40 38 40
8 44 41 42 40 42
9 47 43 44 42 44
10 50 45 46 44 46
11 53 47 48 46 49
12 56 49 50 48 51
13 59 51 52 50 53
14 62 53 54 52 55
15 65 55 56 54 58
16 68 57 58 56 60
17 72 61 63 61 64
18 76 65 68 66 69
19 80 69 73 71 73
20 84 73 78 76 78
21 88 77 83 81 82
22 92 81 88 86 87
23 96 85 93 91 91
24 100 89 98 96 96
25 108 98 106 105 104
26 116 107 114 114 113
27 124 116 122 123 121
28 132 125 130 132 130
29 140 134 138 141 138
30 148 143 146 150 147
31 156 152 154 159 155
32 164 161 162 168 164
33 172 170 170 177 172
34 180 179 178 186 181
35 188 188 186 195 189
36 196 197 194 204 198
37 204 206 202 213 206
38 212 215 210 222 215
39 220 224 218 231 223
40 228 233 226 240 232

Béo cho sb: 029,19 KC.NCPCC

BM ISO FR 01 - 03
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Thai Gid trj nhiét d9 tai cic diém do(°C) Gid trj nhiét d§ Ghi cha
gian trung’ binh cia
|hiD)| g T2-2 T2:3 T2-4 |cdc diem do (°C)
41 236 242 234 249 240
42 244 251 242 258 249
43 252 260 250 267 257
44 260 269 258 276 266
45 268 278 266 285 274
46 276 287 274 2094 283
47 284 296 282 303 291
48 292 305 290 312 300
49 300 314 298 321 308
50 308 323 306 330 317
51 314 329 312 336 323
52 320 335 318 342 329
53 326 341 324 348 335
54 332 347 330 354 341
55 338 353 336 360 347
56 344 359 342 366 353
- 57 380 393 396 392 390
58 405 419 414 416 414
59 511 525 520 522 520
60 547 543 536 544 543
61 576 556 552 558 561
62 592 599 598 592 595
63 607 612 614 606 610
64 622 625 630 620 624
65 637 638 646 634 639

{ Bdo cdo sb: 029.19.KC.NCPCC

{BMISO FR 01 - 03
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BANG A.2.3 - NHIET PO CAC PIEM PO TREN BE MAT DAM THEP MAT CAT 3-3

Ghi chi:

t - Khotng thoi gian tinh tr khi bit diu thir nghiém (phiit)

T; - Gi trj nhigt d9 tai cic didm do (°C)

Thai Gid trj nhigt 49 tai cic diém do(°C) Gia tri nhigt 4§ Ghi chi
sian trung binh cia
(phit)| 73 T3-2 T3-3 T34 |cde diem do (C)
0 32 31 32 32 32
1 32 31 32 32 32
2 32 31 32 32 32
3 32 31 32 32 32
4 32 31 32 32 32
5 35 33 34 34 34
6 38 35 36 36 36
7 41 37 38 38 39
8 44 39 40 40 4]
9 47 - 41 42 42 43
10 50 43 44 44 45
11 53 45 46 46 48
12 56 47 48 48 50
13 59 49 50 50 52
14 62 51 52 - 52 54
15 65 53 54 54 ‘57
16 68 55 56 56 59
17 72 59 61 61 63
18 76 63 66 66 68
19 80 67 71 71 72
20 84 71 76 76 77
21 88 75 81 81 81
22 92 79 86 86 B6
23 97 84 91 20 91
24 101 88 96 95 05
25 109 97 104 104 104
26 117 106 112 113 112
27 125 115 120 122 121
28 133 124 128 131 129
29 141 133 136 140 138
30 149 142 144 149 146
31 157 151 152 158 155
32 165 160 160 167 163
33 173 169 168 176 172
34 181 178 176 185 180
35 189 187 184 194 189
36 197 196 192 203 197
37 205 205 200 212 206
38 | 213 214 208 221 214
39 221 223 216 230 223
40 229 232 224 239 231

i.Béo cho sb: 029.19. KC.NCPCC

BM ISOFR 01-03
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Théi Gi4 tri nhidt df tai cic didm do(°C) Gia tri nhigt do Ghi chii
gian trungv binh cia
(phiit)f 3.9 T3-2 T3-3 T3-4 |c4cdiém do (°C)
41 237 241 232 248 240
42 245 250 240 257 248
43 253 259 248 266 257
44 261 268 256 275 265
45 269 277 264 284 274
46 277 286 272 293 282
47 285 295 280 302 291
48 293 304 288 311 299
49 301 313 296 320 308
50 309 322 304 329 316
51 315 328 310 335 322
52 | 321 334 316 341 328
53 327 340 322 347 334
54 | 333 346 328 353 340
55 339 352 334 359 346
56 345 358 340 365 352.
57 380 393 396 392 390
58 405 419 414 416 414
59 511 525 520 522 520
60 527 535 536 536 534
61 566 548 552 550 554
62 572 580 588 584 581
63 587 584 600 588 590
64 602 597 616 602 604

65 | 617 610 632 616 619

Biéo cao sb: 029.19.KC.NCPCC

BM ISO FR 01 - 03
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| Bao cio sb: 02919 KC.NCPOC

'BMISO FR 01 - 03

BANG A.3 - KET QUA KIEM TRA PO VONG CUA DAM

Thavi gmn | Gia trj 8§ viing cita dim (mm) Ghi chii
(phiit) Vi tri V1

0 0.00

2 0.00
4 0.00

6 1.14

8 4.13
10 6.58
12 8.17
14 9.20
16 10.19
18 10.19
20 10.19
22 10.19
24 11.01
26 11.02
28 13.25
30 13.26 -
32 15.24 D) vong 16m nhit: 25.39
34 16.40
36 16.40
38 16.40
40 19.96
42 20.68
44 2228
46 23.99
48 24.67
50 25.39
52 25.39
54 25.39
56 75.39
58 25.39
60 25.39
62 25.39
64 25.39
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PHULUCB ) |
Hinh v& thé hién cdu tao thyre € cita mau da dwge thir

o
= VA S AR AR,
A
L/
20 V] S
/] =t

y

1
C7 77

Hinh 1. Chi tiét kich thwérc tiét dién cAn kién thép (1-420x310x20x30mm)

27773

L 880 um

Co i 7

p—ril, e

Hinh 2. Chiéu dity 16 vat liéu chju hira boc bio v¢ cAu kién thép

Bing B.1: Ciu tgo 16p vit liéu boc phi miu ciu kign thép dwye thir

Bio cdo sé: 029.19. KXC.NCPCC

TT Vit liéa Chiéu diy trung bink 16p vit liéu
chiu lira boc bdo vé chu kién thép
(pm)
1| Son 16t chéng gi Zinc Phosphate Primer 100
(EP-66)
2 Son chéng chiy FIRECUT FM-1000 680
3 Son phit Epoxy — 1030FM 100 ]
27/33
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|
|
] PHU LUC C ]
Mot so hinh 4nh ghi nhin quai trinh ché tao, lip dung va thir nghiém
|
|
|
|

ll:
[Béo cio s: 029.19.K.C NCPCC
n
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Biéo cdo sé: 029,19 KC.NCPCC

BMISO FR 01 - 03

v Anh C.2: Phun boe bio v céu kién thép bing vit lidu FIRECUT FM.

1000
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Anh C.4: Chit tii ¥én chu kign thép |

Bio cdo s6: 029.19. KC.NCPOC
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Anh C.6: Miu chu kién thép sau khi két thic thir nghiém
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