TIEUCHUAN QUOC GIA TCVN 1821 : 2009

Thép va gang — Xac dinh ham lweng cacbon tong -
Phwong phap phan tich héa hoc

Steel and iron - Determination of total cacbon content — Methods of cherﬁfcai analysis

1 Pham vi ap dung

Tiéu chuln nay quy dinh phuong phap phan tich d& xac dinh ham lwong cacbon (C) téng trong
thép va gang khi:

a) Ham lwgng cacbon téng 16n hon 0,1 % — theo phuwong phap thé tich khi;

b) Ham lwgng cacbon téng dén 0,1 % theo phwong phap thé tich khi dung microburet.

2 Tailiéu vién dan

Cac tai liéu vién dan sau can thiét déi voi viéc dp dung tiéu chuln nay. D6i véi cac tai liéu vién
ddn ghi nam céng bé thi 4p dung phién ban dwoc néu. Déi véi tai liéu vién din khéng ghi ndm
céng bd thi ap dung phién ban méi nhat, bao gdm ca cac sra ddi, bd sung (néu co).

TCVN 1058 : 1978 Hog chét ~ Phan nhém va ky hiéu mirc do tinh khiét.

TCVN 1811 : 2009 (ISO 14284 : 1996) Thép va gang — L4y méu va chudn bj méu thir dé xac
dinh thanh phén héa hoc.

3 Quy dinh chung
3.1 L&y m&u va chudn bj mAu thir theo TCVN 1811 : 20089.

3.2 T4t ca cac hoa chét st dyung phai ¢ dd tinh khiét hoéa hoc. Truéng hop khong co, cho phép
dung loai tinh khiét phan tich. D tinh khiét ciia cac hoa chat, theo TCVN 1058 : 1978,

3.3 Déi voi cac hoa chat dang Iong, vi dy axit clohidric (p = 1,19), ky hiéu (p = 1,19) dé& chi 4o
dam dac cua dung dich cé khéi lwgng riéng bang 1,19 g/ml & 20 °C, ky hiéu (1 : 4) dé chi néng
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TCVN 1821 : 2009

dd dung dich khi pha lodng: sé thir nhét Ia phan thé tich hoa chat dam dic cin l4y; sb thi hai 1a
phan thé tich nwéc cin pha thém vao.

3.4 Nbng d6 phan tram (%) dé chi sé gam héa chét trong 100 ml dung dich.
3.5 Nbng do g/l d& chi sb gam héa chét trong 1 L dung dich.
3.6 Dung can cé @4 chinh xac dén 0,1 mg.

3.7 Sé chir s sau d4u phdy clia két qua phan tich Iy bing sé chir sé cla gi4 tri sai léch cho
phép trong Bang 3.

3.8 Xac dinh ham lugng cacbon tdng trén ba mau va mét hodc hai thi nghiém tréng dé hiéu
chinh két qua.

4 Phwong phap thé tich khi

4.1 Nguyén tic

Pét miu trong dong oxy & nhiét dd thich hop. HAp thy khi cacbonic tao thanh bing kali
hydroxit. Tl hiéu s do trwéc va sau khi h&p thy cing véi nhiét d6 va ap suét cua khi, tinh ra
ham lugng cacbon trong méu.

4.2 Thiét bi, dung cy va thubc thiy

4.2.1 Thiét bj va dung cu

Xéac dinh ham lwgng cacbon téng bang thiét bj nhw so b trong Hinh 1.

C#p hodc day méc béng hop kim chju nhiét, ding dé dwa thuyén s ra vao 10;

Ap ké dé do ap suét khi.

4.2.2 Thuébc thir

Kali hydroxyt, dung dich 400 g/I; hoa tan 400 g kali hydroxyt trong 1 L nwéc;

Dung dich trong binh thing bang: 200 g natri clorua trong 1 L nwée, 1 mi axit sunfuric (p = 1,84); 2 m!
metyla d6 1 g/l;

Axit cromic, dung dich: hoa tan 4 g crom oxit trong 12 ml nwéc. Thém vao d6 60 ml axit sunfuric
(p=1384);

Chét tro dung: ddng dién phan; thiéc; hodc sét tinh khiét khéng chira cacbon. Lweng chira
cacbon trong cac chét tre dung phai nhd hon 0,1 % so véi sai sé ham lwgng cacbon cho phép.

Nuwéc dung cho qua trinh phan tich 1a nwdc cat.
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CHU DAN :
1. Binh ch(ra oxy tinh khiét;
2. Péng hd va van diéu chinh oxy;
3. Binh rira bng thuy tinh, dung tich 250 ml, chira dung dich kali hydroxyt;
4, Lo dién, dam bao nhiét dd dén 1400 °C;
5. Bién thé dé& diéu chinh nhiét 4 Io;
6. Pin nhigt dién, dwgc ndi véi ddng héd dién dé kiém tra nhigt o Io;
7. Ong s khdng trang men, hai ddu nat kin bAng cao su mém,;

8. Thuyén sir khéng trang men. Trudc khi ding thuydn phai nung & nhiét do dét mau; bdo quan
trong binh hat &m;

9. Ong thuy tinh chira ddy bong thuy tinh d& can oxit sdtv.v ..;

10. Binh rira bing thuy tinh chira dung dich axit cromic trong axit sunfuric dé& hap thu khi lvu huynh
dioxit sinh ra khi aét miu;

11. Ong lam lanh;

12. Khoa thuy tinh ba nhénh;

13. Ong do khi cé thwée chia dén 0,005 %, dung tich 450 mil én 500 mi;
14 Nhiét k& @& do nhiét a9 hdn hop khi, chia 30 dén 0,5 °C;

15. Binh thang bng, dung tich 750 ml;

16. Binh hap thy, dyng dung dich kali hydroxyt. dung tich 750 mi;

Hinh 1 - Sor 63 thit i 1
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TCVN 1821 : 2009
4.3 Cach tién hanh
4.3.1 Chudn bj thiét bj

Trwdc khi tién hanh @8t mAu thi nghiém, phai kidm tra d6 kin cta thiét bj; do nhiét d6 16 dé bé
dam 1200 °C dén 1390 °C. Thang khi oxy 2 min d& loai b cac tap chat hivu co. Pét mau tié
chuén dé kiém tra tdng hop.

Trwéc khi ddy thuydn mau vao 1o, éng do khi va nhanh trai cla binh h4p thu phai chira 2
dung dich t&i phao. Cac khoa, van cla thiét bi & vi tri déng kin tuyét abi.

4.3.2 Tién hanh phan tich

Bang 1 - Khéi lvgng miu va chét trg dung

— - - .
: Ham lweng cacbon, Khdi lwgng i Khéi lwgng
! Tén miu mau, chit trg dung
[ % g | g
-Thép cachon 1 Trén 0,1 dén 0,4 1,00 I -
Trén 0,4 dén 1,0 1,00 1,0
Trén 1,0 0,50 1,0
Thép hop kim thap Trén 0,1 dén 1,0 1,00 1,0
Trén 1,0 0,50 1,0
Thép hep kim trung binh Trén 0,1 dén 0,5 1,00 ! 1,0
Trén 0,5 0,50 | 1,0
= T TR N R T B
j’hep hqp kim cao (C_r, Ni, Mn) Trén 0.1 0,50 ] 2,0
| Gang E k 0,50 | 1,0

Tuy theo ham Iwgng cacbon trong tirng loai miu; 14y khéi lwgng miu va chét trg dung theo
Bang 1; cho vao thuy&n sir. Dung méc ddy thuydn st vao gitra 16. Day nhanh éng s béng nut
cao su ndi v&i binh chira oxy. Sau 30 s ké tir khi ddy thuyén s vao 16, mé& khoa 12 d@é thong
éng sw véi dng do khi 13. Diéu chinh téc dé dong oxy qua éng s, sao cho mwe dung dich trong
éng do khi gidam cham. Khi dung dich cac diém “O" ctia éng do khi khoang 2 cm, déng van diéu
chinh dong oxy.

M& nat cao su day éng s, 14y thuyén sir ra, @& ngudi. Néu mau chwa chay hét thi phai lam lai.

Sau 30 s chuyén khoa 12 vé vij tri ban diu, can bing dung dich trong éng do khi véi binh thang
béng 15, ghi s6 do dung dich (V'y). Quay khoa 12 dé& théng binh hap thu véi éng do khi. Nang
binh thang bdng 1én cao hen binh hap thu 16. Khi khi chuydn hét tir 6ng do khi sang binh hép
thu 16 thi ha binh thang bing 15 xubng, l&p lai qua trinh nay it nhat ba 1an. Sau dé chuyén hét
khi & binh h&p thu 16 v& éng do khi 13; chuyén khba 12 vé& vj tri déng kin ban dau. Can bang
myc dung dich trong éng do khi vé&i binh thang bing 15, ghi sé do dung dich (V2); ap suét do
dwoc trén ap ké va nhiét dd trén nhiét ké 14.
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TCVN 1@21 : 2009
Béng thoi tién hanh phan tich mau tréng, qua tat ca cac giai doan nhw déi véi mAu thi nghiém.
5 Phwong phap thé tich dung microburet

5.1 Nguyén tic

Theo 4.1.

5.2 Thiét bj, dyng cy va thudc the
5.2.1 Thiét bj, dyng cy

Xac dinh ham lveng cacbon téng sé bang thiét bj nhw Hinh 2.
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CHI DAN :
Trong d6: cac bd phan 1, 2; 3; 5, 6; 7; 8; 9; 10; 11; 12; 14; 15; 16 twong ty nhu so @b trong Hinh 1.

4. L6 dién gdm hai éng str, ba thanh silic cacbua; bdo ddm nhiét 43 dén 1400 °C;
13. Ong do khi, dung tich 450 ml dén 500 ml, c6 thwéc chia tir 0 d&n 0,25 %, cac 39 chia cach nhau 0,001 %.

17. B§ didu chinh nhiét, & gi® nhiét dd khi &n dinh, nbi lién veri hé thdng d3n nudc dén éng lam lanh, éng do khi
va trér vé bd didu chinh nhiét; gén voi nhiét ké chia 6 dén 0,1 °C va bom hat;

18. Binh rira b&ng thuy tinh, dung tich 250 ml, chtra dung dich kali hydroxyt va kali pemanganat;
19. Kho4 thuy tinh hai nhanh;

20. Ong str dé dét cac tap chat hiru co trong déng oxy khi di qua dng aét mau;

Méc hodic kep bdng day niken it cacbon, dung dé dwa thuyén st ra vao 19;

Ap ké dé do ap suét khi.

Hinh 2 - So db thiét bj 2
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5.2.2 Thuébc thw

Kali hydroxyt, dung dich 40 % trong kali pemanganat, dung dich 5 %;
Cac hoa chAt khac twong ty nhu 4.2.2;

Chét tro dung: Ddng, thiéc dién phan hodc sét tinh khiét khong chira cacbon. Lugng chira
cacbon trong cac chét trg dung phai nhé hon 0,05 % so véi sai sé cho phép déi véi ham lueng

cacbon;

Nuéce dung cho qua trinh phan tich 1a nwdc cht.

5.3 Cach tién hanh
5.3.1 Chuin bj thidt bj
Ki&m tra thiét bi nhw da néu & 4.3.1.

B4t b diéu chinh nhiét 17 @& didu chinh nhiét dd thich hgp véi nhiét @ clia dung dich trong
binh hép thu.

5.3.2 Tién hanh phan tich
Tuy theo ham luwgng cacbon trong mau, 14y khéi lveng m3u va chét trg dung theo Bang 2.

Bang 2 - Khéi lwgng miu va chit tre dung

Tén miu | Kknéi Iwgng Khéi lwgng chit trg Nhiét 46 aét miu,
| [l miu, g dung, g °c
[ Thép cacbon 1,00 0,25 1200 - 1250
Thép hop kim thap 1,00 0.25 1200 - 1250
Thép hop kim cao 0,50 0,5 g séat tinh khiét va | 1300 - 1350
: 0,5 g thiéc -

Cho vao thuyén sir va tiép tuc tién hanh theo 4.3.2.

Déi voi thép khdng gi, trén phoi mAu véi sét tinh khiét va phl 18n trén mét 16p thiée theo sb
Iwvgrng nhw Bang 2.

6 Cach tinh két qua

Ham Iwgng cacbon tdng C, trong mau tinh bang phan trdm (%), theo cong thirc:

C

- Vi=Ya)xP 400
m

Trong do
V,=V,-V', lahidu sb chi trén thwée do sau va trude khi hap thu khi cabonic clia mau thi nghiém;

70



TCVN 1821,: 2009
Vo 1a hiéu sb chi trén thudc do sau va tredc khi hip thu khi cacbonic ctia miu tréng;
m 13 khéi ivgng miu, tinh bing g;
P 13 hé sb hidu chinh ap suét va nhiét dd, theo cic Bang 4 va Bang 5.

7 Xirly két qua

Sai léch gitra cac két qua xac dinh song song khdng dwgc Ién hon gia tri sai l1éch cho phép néu
& Béng 3. Néu I&n hon phai xac dinh lai. K&t qua cubi cing 12 trung binh céng cla ba két qua

xac dinh song song.

Bang 3 - Sai léch cho phép

Ham Iwgng cacbon, % Sai léch cho phép, % (tuyét i)

Bén 0,05 0,002
Trén 0,05 dén 0,10 0,003
Trén 0,10 dén 0,20 0,015
Trén 0,20 dén 0,50 0,020
Trén 0,50 dén 1,00 0,030
Trén 1,00 dén 2,00 0,040
Trén 2,00 4én 3,00 0,060
Trén 3,00 dén 4,50 0,080
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Bang 4 - Bang hiéu chinh ap suat va nhiét dd khi dung buret chia d6 & nhiét d§ 20 ¥C va ap suéat 76U mmHg

D% chi Nhiét 89, °C o o
. khi b 18 19 20 21 2 23 24 25 26 27 28 29 30 31 32 B | A 35
722 0957 | 0953 | 0948 | 0944 | 0939 | 0935 | 0930 | 0924 | 0920 | 0914 | 0910 | 0904 | 0899 | 0,893 | 0888 | 0,882 | 0877 | 08M
724 0960 | 0956 | 0951 | 0946 | 0,942 | 0937 | 0933 | 0927 | 0823 | 0917 | 0912 | 0907 | 0901 | 0896 | 08%0 | 0,885 | 0879 | 0874
726 0963 | 0958 | 0954 | 0949 | 0,944 | 0940 | 0935 | 0930 | 0925 | 0920 | 0915 | 0.909 | 0,904 | 0898 | 0893 | 0887 | 0882 | 0676
728 0966 | 0961 | 0,95 | 0952 | 0947 | 0943 | 0938 | 0932 | 0928 | 0922 | 0918 | 0912 | 0906 | 0.901 | 0895 | 0,890 | 0,884 | 0879
730 0968 | 0964 | 0959 | 0954 | 0,950 | 0945 | 0941 | 0835 0,91J 0925 | 0920 | 0915 | 0909 | 0904 | 0898 | 0892 | 0887 | 0882
732 0571 | 0966 | 0962 | 0957 | 0952 | 0948 | 0943 | 0938 | 0,933 | 0928 | 0923 | 0917 | 0912 | 0.806 | 0900 | 0895 | 0890 | 0884
734 0974 | 0969 | 0965 | 0960 | 0955 | 0951 | 0946 | 0940 | 0936 | 0930 | 0,926 | 0920 | 0914 | 0909 | 0903 | 0897 | 0892 | 0887
736 0976 | 0972 | 0067 | 0962 | 0,958 | 0953 | 0949 | 0943 | 0938 | 0933 | 0928 | 0923 | 0917 | 0911 | 0906 | 0900 | 0,895 | 0889
738 0979 | 0974 | 0970 | 0965 | 0960 | 0,956 | 0951 | 0946 | 0941 | 0936 | 0931 | 0925 | 0919 | 0914 | .0908 | 0903 | 0897 | 0892
740 0982 | 0977 | 0573 | 0,968 | 0963 | 0958 0‘954J 0948 | 0944 | 0938 | 0933 | 0928 | 0922 | 0917 | 0911 | 0,905 | 0900 | 0894
742 0985 | 0,980 | 0975 | 0971 | 0966 | 0961 | 0957 | 0951 | 0946 | 0941 | 0936 | 0,930 | 0925 | 0919 | 0913 | 0,908 | 0903 | 0897
744 0987 | 0983 | 0978 | 0973 | 0969 | 0964 | 0959 | 0954 | 0,949 | 0943 | 0939 | 0933 | 0927 | 0522 | 0916 | 0911 | 0905 | 0900
746 0990 | 0985 | 0981 | 0976 | 0971 ! 0967 | 0962 | 0956 | 0952 | 0,946 | 0941 | 0936 | 0930 | 0924 | 0919 | 0913 | 0908 | 0902
748 0993 | 0988 | 0984 | 0979 | 0974 , 0969 | 0965 | 0958 | 0954 | 0349 | 0944 | 0938 | 0933 | 0927 | 0921 | 0916 | 0910 | 0905
750 0,995 | 0991 | 0986 | 0981 | 0977 | 0972 | 0967 | 0961 | 0957 | 0,951 | 0947 | 0,941 | 0,935 | 0930 | 0924 | 0918 | 0913 | 0907
752 0998 [ 0993 | 0989 | 0984 | 0979 | 0975 | 0970 | 0.964 | 0960 | 0954 | 0949 | 0,943 | 0938 | 0932 | 0926 | 0921 | 0916 | 0910
754 1,001 | 009 | 0992 | 0987 | 0982 | 0977 | 0973 | 0967 | 0962 | 0,957 | 0952 | 0946 | 0940 | 0935 | 0929 | 0923 | 0918 | 0912
756 1,003 | 0,999 | 0995 | 0989 | 0985 | 0980 | 0975 | 0,969 | 0965 | 0959 | 0954 | 0949 | 0943 | 0937 | 0931 | 0926 | 0921 | 0915
758 1,006 | 1,001 | 0997 | 0992 | 0987 | 0983 | 0978 | 0972 | 0968 | 0962 | 0957 | 0951 | 0946 | 0940 | 0834 | 0929 | 0924 | 0917
760 1,009 | 1,004 | 1,000 | 0995 | 0,290 | 0,985 | 0981 [ 0975 | 0970 | 0,965 | 0,960 | 0.954 | 0948 | 0,943 | 0937 | 0931 | 0926 | 0920 |
762 1,012 | 1,007 | 1,003 | 0997 | 0993 | 0988 | 0983 | 0977 | 0973 | 0967 | 0,962 | 0957 | 0951 | 0945 | 0939 | 0931 | 0929 | 0923
764 1014 | 1,010 | 1,005 | 1,000 | 0995 | 0991 | 0986 | 0980 | 0976 | 0970 | 0,965 | 0959 | 0953 | 0948 | 0941 | 0936 | 0931 | 0925
766 1017 | 1,012 | 1008 | 1,003 | 0,898 | 0993 | 0989 | 0983 | 0978 | 0973 | 0967 | 0.962 | 0956 | 0950 | 0944 | 0839 | 0934 | 0928
768 1,020 | 1,015 | 1010 | 1,005 | 1,001 | 0996 | 0991 | 0985 | 0981 | 0975 | 0970 | 0964 | 0,950 | 0953 | 0947 | 0942 | 0936 | 0930
770 1022 | 1,018 | 1,013 | 1008 | 1003 | 0999 | 0994 | 0988 | 0984 | 0978 | 0973 | 0967 | 0961 | 0956 | 0949 | 0945 | 0939 | 0933
772 1,025 | 1,020 | 1,016 | 1011 | 1,006 | 1,001 | 0997 | 0990 | 0,986 | 0,980 | 0975 | 0970 | 0964 | 0958 | 0952 | 0947 | 0942 | 0935
774 1026 | 1,023 | 1,018 | 1,014 | 1009 | 1,004 | 0999 | 0993 | 0989 | 0983 | 0978 | 0972 | 0966 | 0961 | 0955 | 0949 | 0944 | 0938
776 1,031 | 1,026 | 1021 | 1,016 | 1011 | 1,007 | 1,002 | 0998 | 0992 | 0986 | 0981 | 0975 | 0969 | 0963 | 0957 | 0952 | 0947 | 0.914
778 1033 | 1,028 | 1,024 | 1019 | 1014 | 1,009 | 1,005 | 0999 | 0994 | 0988 | 0983 | 0977 | 0972 | 0966 | 0960 | 0954 | 0949 | 0943
780 1036 | 1031 | 1026 | 1021 | 1017 | 1012 | 1,007 | 1,000 | 0996 | 0991 | 0986 | 0980 | 0974 | 0968 | 0963 | 0957 | 0951 | 0946 |

72



€L

Bang 5 - Bang hiéu chinh &p suétra nhiét dé khi dung buret chia dd & nhiét do 16 °C va ap suit 760 mmHg

“Bochi B9 chi, °C _ 1
Kide | 12 | 3 ] 1a | s 16'_‘?.1 8 | 19 [ 20 | 21 [[2 [ 23| 2a | 25 | 26 [ 27 | 28 [ 20 | 30 |
720 | 09642 | 09533 | 09556 | 09512 | 0.9468 | 0942 | 09373 | 0.9332 | 0.9286 | 0.9210 | 0:9194 | 0,9146 | 0,908 | 0,9060 | 0.9002 | 08952 | 0,8%02 | 0,850 | 0,8796 |
722 | 09669 | 09625 | 09583 | 0,9539 | 0.9495 | 0,945 0,9404 | 09358 | 09312 | 09266 | 09220 | 09172 | 09124 | 09076 | 0.9028 | 08978 | 08928 | 0,8876 | 0.8824 |
724 | 0.969% | 09652 | 0.9610 | 0.9566 | 09522 | 0,947 | 0,9431 | 0,9385 | 09339 | 0.9293 | 09246 | 09199 | 09151 | 09102 | 0,9054 | 09004 | 0,8953 | 08901 | 0,884 |
726 | 00722 | 09680 | 0,9636 | 09592 | 09545 | 0950 | 0.9457 | 09411 | 09365 | 09319 | 09272 | 0:9225 | 09177 | 09128 | 0:9060 | 09030 | 0:8970 | 08927 | 0,875 |
728 | 09749 | 0,9707 | 0,9663 | 09619 | 09578 | 0,953 | 09481 | 0.9438 | 09302 | 0.9346 | 09298 | 0.9252 | 0:9204 | 09154 | 09106 | 09056 | 0:9004 | 08952 | 0,890 |
730 | 09770 | 09731 | 0.9690 | 0.9646 | 0.9602 | 0955 | 09510 | 09464 | 09418 | 09372 | 0.9324 | 0.9278 | 09230 | 09180 | 0.9132 | 0.9082 | 0,9030 | 08978 | 08926 |
732 | 09803 | 09761 | 09717 | 09672 | 09629 | 0958:| 09536 | 09490 | 0,9444 | 0,9305 | 0,9350 | 09304 | 09256 | 09206 | 0,9158 | 09108 | 09056 | 0,9004 | 08051
734 | 09830 | 09788 | 0,9744 | 09700 | 0.9656 | 0.960(| 09563 | 09517 | 09471 | 09425 | 09377 | 09330 | 09282 | 09232 | 09184 | 09138 | 0,9082 | 0,029 | 08976 |
736 | 09858 | 09816 | 09772 | 09728 | 09682 | 0,963| 0.9589 | 0,9543 | 09497 | 0.9451 | 0,9403 | 09356 | 0.9308 | 0.9258 | 0.9210 | 09159 | 09108 | 0.9055 | 0.9002 !
738 | 09885 | 0.9843 | 09755 | 09755 | 09709 | 0.966:] 09616 | 09570 | 09524 | 0.9478 | 09430 | 09382 | 09334 | 09284 | 09236 | 09184 | 0,9134 | 0.9080 | 0.9027 |
740 | 09912 | 09870 | 09826 | 09782 | 09736 | 09688 09642 | 0,959 | 0,9550 | 0.9501 | 09456 | 09408 | 0.9360 | 0.9310 | 09261 | 0.9210 | 0.9160 | 0.9106 | 0.9052 |
742 | 09940 | 09897 | 09853 | 0,9809 | 0,9763 | 09715 0.9669 | 0.9630 | 0,577 | 09534 | 09482 | 09434 | 0,9386 | 09336 | 09286 | 0.9236 | 0.9186 | 09132 | 09078
744 | 09967 | 09924 | 09880 | 0,9836 | 09790 | 0.9742| 0969 | 09650 | 0,9604 | 0,957 | 0,0508 | 09461 | 09412 | 09362 | 09312 | 0,9262 | 09211 | 09158 | 09104
746 | 09995 | 09961 | 09906 | 0,9864 | 09816 | 0.976¢| 09724 | 09676 | 0,9630 | 0.9583 | 09530 | 09587 | 09438 | 0.9388 | 09338 | 0,9288 | 09237 | 09184 | 09130

| 748 | 10022 | 09978 | 0.9988 | 09891 | 09843 | 0,979 | 0.9751 | 0.9703 | 0.9637 | 0.9610 | 09560 | 0.9514 | 0.9464 | 0.9414 | 09364 | 09314 | 0.9262 | 09210 | 09136
750 | 0,0050 | 1.0004 | 0.9960 | 0.9910 | 09870 | 0,982 | 09770 | 0.9730 | 0.9684 | 0.9636 | 0.9588 | 09540 | 09490 | 0.9440 | 0.9390 | 0,9340 | 0.9288 | 0.9236 | 09182
752 | 10077 | 1,0032 | 09987 | 09915 | 09897 | 0,984 | 0,9804 | 09757 | 0.9710 | 0.9662 | 0.9612 | 09566 | 09516 | 09466 | 09416 | 09366 | 0,9314 | 0.9261 | 0.9208
754 | 10104 | 1,0059 | 1,0014 | 09972 | 09924 | 0.98€. | 09831 | 09784 | 0.9737 | 0.9689 | 0,9639 | 0,9592 | 09542 | 08492 | 0.9442 | 09301 | 0,933 | 0.9286 | 0.9233
756 | 10132 | 1,0086 | 1.0042 | 09999 | 09950 | 0,99 | 09857 | 09810 | 0.9783 | 09715 | 0.9665 | 09619 | 09568 | 0.9518 | 0.9468 | 0.9417 | 0.9365 | 09312 | 09250 |
758 | 10159 | 1,013 | 1,0060 | 1,0027 | 09977 | 0992 | 09834 | 0.9837 | 09790 | 09742 | 0.9690 | 09644 | 09594 | 09544 | 0:9494 | 09442 | 09390 | 09337 | 09284
760 . 10186 | 1,0140 | 1,009 | 1,0050 | 1,0000 | 0,995 | 09910 | 09864 | 0.9816 | 0.9768 | 0.9718 | 0.9670 | 0.9620 | 09570 | 0.9520 | 0.9468 | 0:9416 | 09363 | 08310 |
762 {10213 | 10167 | 1,0123 | 1.0077 | 1,0031 | 0,998 | 09936 | 09890 | 0.9842 | 0.9794 | 0,974 | 0.969 | 09646 | 09596 | 0.9546 | 0.9494 | 0.9442 | 09388 | 08336
764 i 1,0240 | 10194 | 1,0150 | 1,0104 | 1,0058 | 1,001 | 09963 | 09917 | 0,9869 | 0.9621 | 09771 | 09722 | 09673 | 09622 | 09572 | 09520 | 0.8468 | 09414 | 09361
705 | 10266 | 1,0222 | 1,0176 | 1,0130 | 1,0084 | 1,003 | 0.9989 | 09943 | 09895 | 09847 | 09767 | 09748 | 0.9699 | 09648 | 0,9508 | 0.9546 | 0,9494 | 09440 | 0.9387 |

| 768 | 10203 | 10219 | 10203 | 10187 | 1.0111 | 1,006 | 10016 | 09970 | 09922 | 09874 | 0.9824 | 09774 | 09726 | 09674 | 0,0624 | 09572 | 09520 | 09466 | 0.9412

| 770 | 10320 | 10276 | 10230 | 1.0184 | 1,0138 | 1,003 | 1.0042 | 0.9996 | 09948 | 0.9900 | 0,9850 | 09800 | 0.9752 | 0.9700 | 0.9605 | 0.9598 | 09546 | 0.9492 | 0.9438
772 | 10347 | 1,0303 | 10257 | 1,021 | 10165 | 1,011: | 10069 | 1,0022 | 0.9974 | 0,9926 | 0.9876 | 09826 | 09778 | 0.9726 | 0.9676 | 0.9624 | 09572 | 0.9518 | 0.9464
774 | 1,0374 | 1,0830 | 0,0281 | 1,0236 | 1.0192 | 1014 | 1,0006 | 1.0049 | 1,0001 | 09952 | 0.9903 | 0.9853 | 0.980¢ | 0.9752 | 0.9701 | 09649 | 0,9597 0.9542"0,9439[
776 | 1.0402 | 10356 | 10312 | 1,0264 | 1,0213 | 1,017 | 1.0122 | 1,0075 | 10027 | 09978 | 09920 | 0,9879 | 09830 | 08773 | 09727 | 09675 | 0.9623 | 0.9569 | 09515
778 | 1,0429 | 1,0383 | 1,0339 | 1,0201 | 1,0245 | 1,019 | 1,0149 | 1.0102 | 1.0054 | 1.0004 | 0,9956 | 0,9906 | 0.9856 | 0.9804 | 0.9752 | 0.9700 | 0.9648 | 0.9504 | 0.9540
789 | 10456 | 1.0410 | 1.0360 | 1.0318 | 1,0279 | 1.022¢ | 10176 | 10128 | 1,0084 | 1,0030 | 0,0982 | 0.9932 | 09882 | 0.9830 | 0.9778 | 0.9736 | 09674 | 0.9620 | 09566 !
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