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Matrix Analysis on Isaichev Orientation Relationship
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ABSTRACT

By means of TEM technique the orientation relationships of cementite,
precipitated from islands of granular bainite during tempering, with ferrite have been
observed. By calculating the eigenvalue and eigenvector of transformation matrix,
Isaichev relationship has been analyzed. The results indicate that Isaichev
relationship indeed is the sum of Kurdjumov-Sachs relationship and Pitsch
relationship, so the viewpoint that the cementite with Isaichev relationship
precipitates from austenite, in stead of ferrite, is confirmed. Moreover, the matrix
calculation shows that three reported orientation relationships among austenite,
ferrite and cementite in pearlitic transformation cannot be simultaneously valid.
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2.2 Isaichev KHRHIEMEITE
AR e TR0 R A ) 1) (P47 00 3R AT R Ak i 4, T LAIS 3 Tsaichev JQ SR IP)FE #E 4::
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1 Isaichevk RELHRIEME RV IE A ER £

No LA RHE 7] 5 No FFAILAE RHE 7] 5
1 2.2815 (0.0642  0.2773  0.9586) 13 1.8354 (0.6323  0.4520  0.6292)
2 2.2766 (0.1134  0.2623  0.9583) 14 1.8008 (0.6709  0.4556  0.5851)
3 2.1463 (0.2784  0.3757  0.8840) 15 1.7912 (0.3313  0.8841  0.3296)
4 2.1120 (0.3227 0.3876  0.8635) 16 1.7821 (0.3495  0.8859  0.3050)
5 2.0528 (0.4975  0.1204  0.8591) 17 1.7210 (0.5026  0.8606  0.0819)
6 2.0361 (04162 0.4039  0.8147) 18 1.7144 (0.7595  0.4857  0.4327)
7 2.0051 (0.5503  0.0945  0.8296) 19 1.7138 (0.5275  0.8485  0.0428)
8 2.0047 (0.4917  0.3290  0.8062) 20 1.7020 (0.7382  0.5692  0.3621)
9 2.0027 (0.0307  0.7077  0.7058) 21 1.6905 (0.8678  0.1486  0.4742)
10 1.9857 (0.0019  0.7305  0.6829) 22 1.6633 (0.8934  0.1844  0.4098)
11 1.8782 (0.1794  0.8368  0.5173) 23 1.6206 (0.8952  0.4124  0.1692)
12 1.8663 (0.1987  0.8456  0.4955) 24 1.6096 (0.9130  0.3950  0.1023)
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R2 K-S XARS5 Pitsch XAESRHRBMERFIEEFFERE

No LR RUNIES AL 1 EZEIC ) #E

1 2.2817 (0.0493  0.2817  0.9582) 0.89

2 2.2738 (0.1286 02576 0.9577) 0.91

3 2.1563 (0.2648 03719  0.8897) 0.87

4 2.1011 (0.3361 03911  0.8568) 0.88

5 2.0670 (0.4813  0.1279  0.8672) 1.12

6 2.0433 (0.3939  0.4242  0.8154) 1.73

7 2.0078 (0.0413  0.7002  0.7128) 0.84 #1No.9
8 1.9927 (0.5151 03034  0.8016) 2.01

9 1.9902 (0.5662  0.0862  0.8198) 1.17 #*1No.7
10 1.9806 (0.0112  0.7369  0.6759) 0.76

11 1.8820 (0.1734  0.8339  0.5239) 0.54

12 1.8628 (0.2044  0.8481  0.4889) 0.52

13 1.8463 (0.6203  0.4506  0.6420) 1.01

14 1.7940 (0.3258  0.8833  0.3370) 0.53 %1 No. 15
15 1.7906 (0.6824  0.4563  0.5711) 1.04 1 No. 14
16 1.7794 (0.3551  0.8863  0.2973) 0.55

17 1.7233 (0.4952  0.8637  0.0933) 0.80

18 1.7195 (0.7644  0.4573  0.4545) 2.07

19 1.7117 (0.5354  0.8441  0.0302) 0.89

20 1.6998 (0.8589  0.1376  0.4932) 1.36 %21 No. 21
21 1.6994 (0.7304  0.5917  0.3411) 1.82 %1 No. 20
22 1.6559 (0.9001  0.1952  0.3896) 1.37

23 1.6247 (0.8889  0.4171  0.1893) 1.22

24 1.6071 (0.9176  0.3890  0.0815) 1.27
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33 Pitsch—Petsch>X REFIRIE MG RYFFIEEFNHFIE R 2

No FRAEAY AL ] B No FRHEAY RFAE ) 4

1 2.3154 (0.1388 0.1073 0.9845) 13 1.8246 (0.4647 0.7261 0.5067)
2 2.3088 (0.0579 0.2122 0.9755) 14 1.8220 (0.0333 0.9383 0.3442)
3 2.2553 (0.2683 0.0133  0.9632) 15 1.7975 (0.7510  0.1780  0.6359)
4 2.0853 (0.1850 0.5526 0.8127) 16 1.7785 (0.1258 0.9828 0.1351)
5 2.0649 (0.4935 0.0265  0.8694) 17 1.7656 (0.2037  0.9790  0.0065)
6 2.0595 (0.3965 0.3863  0.8328) 18 1.7446 (0.7346  0.4590  0.4997)
7 1.9839 (0.2473 0.6620 0.7075) 19 1.7317 (0.6367 0.6807 0.3621)
8 1.9751 (0.0106  0.7439  0.6682) 20 1.7242 (0.5644  0.7904  0.2380)
9 1.9052 (0.5506 0.4520 0.7018) 21 1.6482 (0.7803 0.6231 0.0527)
10 1.8978 (0.4807 0.5800 0.6577) 22 1.6250 (0.9454 0.0746 0.3173)
11 1.8961 (0.2306  0.7921 0.5651) 23 1.6007 (0.9677  0.1467  0.2050)
12 1.8773 (0.6166 0.3744 0.6925) 24 1.6006 (0.9324 0.3609 0.0222)
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