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SEVERAL MEASURES TO IMPROVE SURFACE
QUALITY OF MnSi ALLOY
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Abstract The main shortages in MnSi surface and the reasons are analysed, the measures to improve MnSi sur-

face quality and to reduce the loss by the surface defect are put forword.
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1 Ç° ÑÔ

ÃÌ¹èºÏ½ð±»¹ã·ºÓ¦ÓÃÓÚ¸ÖÌúÉú²ú¼°ÖýÔìÐÐ

Òµ£¬Æä»¯Ñ§ÖÊÁ¿°´ÅÆºÅ·ÖÒÑÐÎ³ÉÁË±ê×¼ÏµÁÐ£¬¶ø

ÎïÀíÖÊÁ¿ÔòÃ»ÓÐÑÏ¸ñ½ç¶¨¡£Ëæ×ÅÈËÃÇ²úÆ·ÖÊÁ¿Òâ

Ê¶ºÍÊÐ³¡¾¼ÃÒâÊ¶µÄÔöÇ¿£¬ÓÃ»§¶ÔÌúºÏ½ð²úÆ·ÖÊ

Á¿ÓÐÁË¸üÈ«ÃæµÄÒªÇó¡£¸ù¾ÝÓÃ»§·´À¡µÄÐÅÏ¢£¬Ìú

ºÏ½ð±íÃæÖÊÁ¿ÎÊÌâ½ÏÎªÍ»³ö¡£±¾ÎÄÒÀ¾ÝÀíÂÛ·ÖÎö

½áºÏÉú²úÊµ¼ù£¬×Ü½á³ö¼õÉÙÒòÃÌ¹èºÏ½ð±íÃæÖÊÁ¿

ÎÊÌâ¶øÔì³ÉËðÊ§µÄ¼¸ÖÖ´ëÊ©¡£

2 ÃÌ¹èºÏ½ðµÄÒ±Á¶ÔÀí¼°ÀíÏëÔüÐÍ

2G 1 ÃÌ¹èºÏ½ðµÄÒ±Á¶ÔÀí

ÃÌµÄ¸ß¼ÛÑõ»¯ÎïÊÜÈÈ·Ö½âºó±» CO »¹Ô³É

MnO£¬ÔÙ±» C »¹Ô£º

MnO¡¤SiO2 + 4 / 3C = 1 / 3Mn3C + SiO2 + CO

ÎÂ¶ÈÉý¸ß£¬¹è±»»¹Ô£º

SiO2 + 2C = Si + 2CO
¹èÓëÃÌÉú³É¸üÎÈ¶¨µÄ»¯ºÏÎï£º

1 / 3Mn3C + Si = MnSi + 1 / 3C
2G 2 ÃÌ¹èºÏ½ðÒ±Á¶µÄÀíÏëÔüÐÍ

Â¯ÔüµÄ³É·ÖÄÜ¹»Ìá¹©ºÏÊÊµÄÒ±Á¶¹ý³ÌÎÂ¶È£¬

Ó°Ïì¸÷ÔªËØÔÚºÏ½ðÓëÂ¯ÔüÖÐµÄ·ÖÅä¡£ÃÌ¹èºÏ½ðÉú

²úµÄÀíÏëÂ¯Ôü³É·ÖÎª£ºMnO 8% ～ 10% £¬CaO
12% ～ 15% £¬MgO 4% ～ 5% £¬SiO2 32% ～ 36% £¬

Al2O3 34% ～ 43% ¡£

H Ö÷Òª±íÃæÖÊÁ¿ÎÊÌâ¼°Æä²úÉúµÄÔÒò

HG 1 ±í²ãº¬ S ¸ß

ÔÚÃÌ¹èºÏ½ðÉú²úÖÐ£¬S Ö÷ÒªÀ´×ÔÓÚ½¹Ì¿ÖÐµÄ

»Ò·Ö¡¢̧»ÃÌÔü¼°µç¼«ºý¡£ÈëÂ¯ S ×îÖÕÒÔÁò»¯ÎïµÄ

ÐÎÊ½´æÔÚ¡£ÔÚÕâÐ©Áò»¯ÎïÖÐ£¬MnS ºÍ FeS ¸ßÎÂÏÂ
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Òµ£¬ÏÖ´ÓÊÂÌúºÏ½ðÒ±Á¶¹¤×÷¡£
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¡¤10¡¤ Ìú ºÏ ½ð 2001 Äê

ÔÚ MnO¡¤SiO2 ÖÐµÄÈÜ½â¶ÈºÜ´ó£¬¶ø SiS ¼° SiS2 Ôò

ÔÚ¸ßÎÂÏÂ»Ó·¢£¬Òò´Ë½øÈëÂ¯ÄÚµÄ S ¾ø´ó²¿·Ö×îÖÕ

½øÈëÂ¯Ôü£¬ÁíÓÐ²¿·Ö»Ó·¢£¬¶øÖ»ÓÐºÜÉÙÁ¿ ( Ô¼
4% )½øÈëºÏ½ð¡£

S ÔÚºÏ½ðÖÐµÄÈÜ½â¶ÈºÜÐ¡£¬Ëæ×ÅÄý¹Ì¹ý³ÌÎÂ

¶ÈÖð½¥½µµÍ£¬ÓÉÓÚÆ«Îö×÷ÓÃ£¬MnS ºÍ FeS ¸»¼¯ÓÚ

Äý¹ÌËÙ¶È½Ï¿ìµÄ±í²ã¶øÎö³ö£¬µ¼ÖÂ¹ÌÌ¬ÃÌ¹èºÏ½ð

±í²ãº¬ S ±ÈÆäËüµØ·½¶¼¸ß¡£ËùÒÔ£¬ÔÚÉú²úÖÐÐë¼õ

ÉÙ S µÄÈëÂ¯Á¿ÇÒ±£Ö¤Â¯ÔüÖÐÓÐÕý³£µÄ SiO2 º¬

Á¿¡£

3. 2 ±í²ãº¬ P ¸ß

P ÊÇÒ»ÖÖÏà¶ÔÎÈ¶¨µÄÔªËØ£¬Â¯ÁÏÖÐµÄ P2O5 Èë

Â¯ºó£¬ÔÚ¸ßÎÂÏÂÒÔ½ÏÎÈ¶¨µÄ Mn5P2 ´æÔÚ¡£Òò´Ë£¬Èë

Â¯ P ³ýÁË 5% ～ 10% ½øÈëÔüÖÐ£¬20% »Ó·¢Íâ£¬Ô¼

ÓÐ 70% ～ 75% ½øÈëµ½ºÏ½ðÖÐ¡£ÓÉÓÚ P µÄÃÜ¶ÈÓÖ

±È Mn ºÍ Fe Ð¡£¬Òò´ËºÏ½ðÄý¹Ìºó£¬ÉÏ±í²ãµÄ P º¬

Á¿±ÈÖÐ¡¢ÏÂ²ã¸ß¡£ÔªËØµÄÆ«ÎöÊÇÒ»ÖÖ±ØÈ»ÏÖÏó£¬¿Ø

ÖÆÈëÂ¯ÔÁÏ×ÛºÏ P / Mn ±ÈÖµÊÇ¿ØÖÆºÏ½ðº¬ P Á¿

µÄ¹Ø¼ü¡£

3. 3 ±í²ãº¬Ì¼¸ß

C ÊÇÒ»ÖÖ±ÈÖØ½ÏÇáµÄÔªËØ£¬ÔÚºÏ½ðÖÐÒÔ

Mn3C ¼°ÉÙÁ¿µÄ SiC ÐÎÊ½´æÔÚ£¬µ« C ÔªËØµÄÆ«Îö

¶È±È S¡¢P ÔªËØ´ó£¬ÇÒÔÚ¹ÌÌ¬ºÏ½ðÖÐµÄÈÜ½â¶ÈÍ¬Ñù

½ÏÐ¡£¬Òò´Ë¹ÌÌ¬ºÏ½ð±í²ãº¬ C ¸ß¡£

3. 4 ºÏ½ð×éÖ¯½á¹¹ÊèËÉ

3. 4. 1 ÓÉÄý¹Ì¹ý³ÌÌå»ýÊÕËõÒýÆð

ºÏ½ðÓÉÒºÌ¬Ïò¹ÌÌ¬×ª±äÊÇÒ»¸ö¸´ÔÓµÄÎïÀí

»¯Ñ§±ä»¯¹ý³Ì¡£ÓÉÈÈÁ¦Ñ§¿ÉÖª£¬½ðÊôÓÉÒºÌ¬Ïò¹Ì

Ì¬µÄ½á¾§¹ý³Ì£¬Ö»ÓÐÔÚ½á¾§¹ý³ÌÒýÆðÏµÍ³×ÔÓÉÄÜ

½µµÍÊ±²ÅÄÜ×Ô·¢½øÐÐ¡£ÃÌ¹èºÏ½ðÈÜÒº²¢·Ç´¿½ð

Êô£¬Æä½á¾§ËùÐèµÄ¾§ºËµÄÐÎ³É¹ý³ÌÎª·Ç¾ùÖÊÐÎ

ºË£¬¼´ÒÔ½ðÊôÒºµÄÒº¹ÌÏàµÄÑõ»¯Ä¤µÈ½çÃæÎª¡°ÒÀ

ÍÐ¡±£¬ÔñÓÅµØÔÚÕâÐ©²¿Î»²»¾ùÔÈµØÐÎ³É¾§ºË¡£µ±Òº

Ì¬½ðÊôÖÐÐÎ³ÉÎÈ¶¨µÄ¾§ºËºó£¬Ô×Ó¾ÍÓÉÒºÏàÏò¹Ì

ÏàÀ©É¢×ªÒÆ¡£

¹ÌÌ¬ºÏ½ð±ÈÒºÌ¬ºÏ½ðµÄÏµÍ³×ÔÓÉÄÜµÍ£¬ËùÒÔ

ÃÌ¹èºÏ½ðµÄÄý¹Ì¹ý³ÌÊÇÒ»¸öÈ«³Ì·ÅÈÈ¹ý³Ì£¬ÈÈÁ¿

µÄ´«µÝÒÔ¶ÔÁ÷¡¢́«µ¼ºÍ·øÉä·½Ê½½øÐÐ¡£ÈçÍ¼ 1 Ëù

Ê¾£¬½½Öý¶§Ä£ÉÏ²¿Îª³¨¿Ú£¬Ö±½ÓÓë¿ÕÆø½Ó´¥£¬¶øÆä

Ëü²¿Î»¾ùÒÔÄ£±ÚÎª½éÖÊ¼ä½ÓÓë¿ÕÆø½øÐÐÈÈ½»»»£¬

Òò´ËÔÚ¶§Ä£µÄÉÏ²¿ÎÂ¶ÈÌÝ¶È×î´ó£¬ºÏ½ð½á¾§ËÙ¶È

×î¿ì¡£µ±ºÏ½ðÒº½øÈë¶§Ä£ºó£¬ÓëÄ£±Ú¼°¿ÕÆø½Ó´¥

µÄ½ðÊôÒºÊÜµ½¾çÁÒµÄÀäÈ´£¬»ñµÃºÜ´óµÄÎÂ¶È¼°¹ý

Àä¶È£¬²úÉú´óÁ¿µÄ¾§ºË£¬¼Ì¶ø³É³¤Îª¾§Á£¡£Ëæ×Å¼¤

ÀäÇøµÄÐÎ³É£¬Ä£±Ú±äÈÈ£¬Ëü¶ÔºÏ½ðÒºµÄÀäÈ´×÷ÓÃ

¼õ»º£¬Äý¹ÌÇ°ÑØµÄºÏ½ðÒº¹ýÀä¶È¼õÐ¡£¬ÓÚÊÇÒºÌ¬

ºÏ½ðµÄ¹ýÈÈºÍ½á¾§ÈÈÖ÷ÒªÍ¨¹ýÄý¹Ì²ãÐÎ³É¶¨Ïò

´«ÈÈ¡£

Í¼ 1 ÃÌ¹èºÏ½ðÀäÈ´¹ý³ÌÊ¾ÒâÍ¼

ºÏ½ðÒº´Ó¹ýÈÈÎÂ¶ÈÀäÈ´µ½ÒºÏàÏßÎÂ¶È£¬ÓÉÓÚ

ÎÂ¶È½µµÍ£¬¿ÕÑ¨ÊýÁ¿¼õÉÙ£¬Ô×Ó¼ä¾àÀëËõ¶Ì£¬³öÏÖ

ÒºÌ¬ÊÕËõ£»µ±ºÏ½ðÓÉÒºÏàÏßÎÂ¶ÈÀäÈ´µ½¹ÌÏàÏßÎÂ

¶È¹ý³ÌÖÐ£¬¹ÌÌ¬Ô×Ó³Ê½ü³ÌÓÐÐòÅÅÁÐ±È½Ï½ôÃÜ£¬

³öÏÖÄý¹ÌÊÕËõ£»µ±ºÏ½ð´Ó¹ÌÏàÏßÎÂ¶ÈÀäÈ´µ½³£ÎÂ

¹ý³ÌÖÐ£¬²úÉú½µÎÂÌå»ýÊÕËõºÍµÍÎÂÏà±äÌå»ýÊÕ

Ëõ¡£ÁíÍâ£¬ÑÐ¾¿Ö¸³ö£¬ºÏ½ðËæ×ÅÊ¹Äý¹ÌÇø¼äÀ©´óµÄ

ÔªËØ (Èç Si¡¢P¡¢Ni µÈ ) µÄº¬Á¿Ôö¼Ó£¬Ìå»ýÊÕËõ¾ÍÔö
¼Ó£¬¶øËæ×ÅÊ¹Òº¹ÌÁ½ÖÖÏàÇøËõÐ¡µÄÔªËØ (Èç Mn¡¢
Mo µÈ ) º¬Á¿Ôö¼Ó£¬ÏßÊÕËõ¾ÍÔö¼Ó¡£¼ÓÖ®ÓÉÓÚÖØÁ¦
×÷ÓÃ£¬Äý¹Ì¹ý³ÌÖÐÎ´Äý¹ÌµÄ½ðÊôÒº²¹³äÒòÄý¹Ì¶ø

²úÉúµÄÌå»ýËõÐ¡¡£ËùÒÔ³£ÎÂÏÂµÄ¹ÌÌ¬ÃÌ¹èºÏ½ð±í

²ãÒ×ÐÎ³ÉË¿×´¼°¿×¶´£¬²¢ÇÒ£¬̧ ßÅÆºÅµÄÃÌ¹èºÏ½ð

±ÈµÍÅÆºÅµÄÃÌ¹èºÏ½ð¸üÒ×³öÏÖË¿×´¼°¿××´¡£

3. 4. 2 ÓÉÄý¹Ì¹ý³ÌºÏ½ðÖÐµÄÆøÌåÒÝ³ö¶øÒýÆð

¸ßÎÂ¹ýÈÈµÄÃÌ¹èºÏ½ðÒºÌåÖÐÈÜ½âµÄÆøÌå£¬Ëæ

×ÅÄý¹Ì¹ý³ÌÎÂ¶ÈµÄ½µµÍ¶ø´¦ÓÚ¹ý±¥ºÍ×´Ì¬¡£¹ý±¥

ºÍµÄÆøÌåÒÔÄ£±Ú¡¢½á¾§µÈÎª»ù´¡£¬ÐÎ³ÉÆøÅÝ²¢Öð

½¥³¤´ó£¬µ±ÆøÅÝ³¤´óµ½Ò»¶¨µÄÁÙ½ç³ß´ç£¬¾ÍÍÑÀë

Í¼ 2 Æø¿×µÄÐÎ³É
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¸Ã±íÃæ¶øÉÏ¸¡£¬́ Ó¶øÊ¹Äý¹ÌµÄºÏ½ð³ÊÏÖ¿×¶´£¬Èç

Í¼ 2 ËùÊ¾¡£ÁíÍâ£¬½½Öý¶§Ä£²»¸ÉÔï£¬½½Öý¹ý³ÌÖÐ

H2O ÔÚ¸ßÎÂÏÂÐÎ³ÉµÄÆøÌåÒÝ³öÒ²ÊÇµ¼ÖÂ¹ÌÌ¬ºÏ

½ð³öÏÖ¿×¶´µÄÔÒòÖ®Ò»¡£

3. 5 ºÏ½ð±í²ã¼ÐÔÓ

±í²ã¼ÐÔÓ±íÏÖÎªÏÂ±íÃæ¼ÐÓÐÊ¯»Ò¿ÅÁ££¬ÉÏ±í

Ãæ¼ÐÓÐÂ¯Ôü¡£Ê¯»Ò¿ÅÁ£À´Ô´ÓÚ¶§Ä£Í¿²ã£¬Òò´Ë£¬½½

ÖýÇ°¶§Ä£ÇåÉ¨²»¸É¾»ÊÇÖ÷ÒªÔÒò¡£ÓÉÓÚ½½ÖýÊ±²É

È¡ÏÂ½½Öý·½Ê½£¬¶øÉÏ±í²ãÓÐ¼ÐÔü£¬ËµÃ÷Â¯ÔüÔÚÉÏ

¸¡¹ý³ÌÖÐ×èÁ¦Æ«´ó£¬Î´ÄÜÓëÌú·ÖÀëÁ¼ºÃ£¬ÌúË®ÎÂ

¶ÈÆ«µÍ£¬Â¯ÔüÕ³¶È´ó¡£

4 ²ÉÈ¡´ëÊ©

4. 1 ¼õÉÙ S ÔªËØµÄÈëÂ¯Á¿£¬±£Ö¤Â¯ÔüÖÐÓÐÕý³£

µÄ SiO2 º¬Á¿¡£

4. 2 ºÏÀí¿ØÖÆÈëÂ¯ÔÁÏµÄ×ÛºÏ P / Mn ±ÈÖµ¡£

4. 3 Ìá¸ßÈëÂ¯ÔÁÏ×ÛºÏÆ·Î»£¬¼õÉÙÔüÁ¿£¬²¢ÇÒ

±£Ö¤Â¯ÔüÖÐÓÐºÏÊÊµÄ MgO º¬Á¿£¬¿ÉÒÔÌá¸ßÒ±Á¶

¹ý³ÌÎÂ¶È£¬́Ó¶ø¸ÄÉÆÂ¯ÔüµÄÁ÷¶¯ÐÔÒÔÀûÓÚÔüÌú·Ö

Àë¡£

4. 4 ½½ÖýÊ±ÇåÉ¨¸É¾»¶§Ä£¡£

4. 5 ×¼Ê±³öÌú£¬¼°Ê±½½Öý¡£

4. 6 ¶Å¾ø¡°»ØÍ·¡±½½ÖýÏÖÏó¡£

4. 7 ºÏÀí¿ØÖÆºÏ½ðÆ·Î»£¬¾¡Á¿¼õÐ¡ÖÊÁ¿¹ýÊ£·ù

¶È¡£

4. 8 ½øÐÐ½½Öý¹ý³Ì°ÇÔü¡£ÕâÑù¿ÉÆðµ½Ò»¶¨µÄ»ú

Ðµ½Á°è×÷ÓÃ£¬Ç¿ÖÆ½ðÊôÒº¶ÔÁ÷£¬ÆÆ»µ±íÃæ¾§Ö¦£¬̧Ä

ÉÆÔªËØµÄÆ«Îö³Ì¶È£¬¼õÐ¡¿×¶´¼°Ë¿×´½á¹¹µÄÐÎ³É

»úÂÊ¡£Í¬Ê±£¬Ò²¿É½«±íÃæµÄ¸¡Ôü°ÇµÃ¸ü¸É¾»£¬¼õÉÙ

¼ÐÔü¡£

5 Ð§¹û

²ÉÈ¡´ëÊ©ÒÔºóºÏ½ðµÄ±íÃæÖÊÁ¿Çé¿ö¼û±í 1¡£

±í 1 ²ÉÈ¡´ëÊ©Çé¿ö¼°ºÏ½ð±íÃæÖÊÁ¿

ÓÉ±í 1 ¿ÉÒÔ¿´³ö£¬È«Ãæ²ÉÈ¡ÉÏÊö¼¸ÖÖ´ëÊ©

ºó£¬ÓÐ±íÃæÖÊÁ¿ÎÊÌâµÄºÏ½ðÊýÁ¿´ó´ó¼õÉÙ£¬Ð§¹û

½ÏÎªÏÔÖø¡£

6 ½á ÂÛ

6. 1 ÃÌ¹èºÏ½ðÔÚÄý¹Ì¹ý³ÌÖÐ²úÉúÔªËØÆ«Îö¼°

Ë¿×´¡¢Ëõ¿×ÊÇÒ»ÖÖ±ØÈ»ÏÖÏó£¬̧ ÃÏÖÏó²»ÄÜÏû³ýµ«

¿ÉÒÔ¼õÉÙ·¢Éú³Ì¶È¡£

6. 2 ²ÉÈ¡ÉÏÊö´ëÊ©¶Ô¸ÄÉÆÃÌ¹èºÏ½ð±íÃæÖÊÁ¿

ÎÊÌâÐ§¹ûÏÔÖø¡£

Ê± ¼ä

£¨Äê . ÔÂ . ÈÕ . £©

²ÉÈ¡´ë

Ê©Çé¿ö

ÓÐ±íÃæÖÊÁ¿ÎÊ
ÌâµÄºÏ½ðÁ¿ / t

601#Â¯ 602#Â¯

99. 09. 26. ～ 99. 10. 24. Î´²ÉÈ¡´ëÊ© 25. 76 15. 45

99. 10. 25. ～ 99. 11. 19. ²ÉÈ¡²¿·Ö´ëÊ© 25. 28 14. 68

99. 11. 20. ～ 99. 12. 26. È«Ãæ²ÉÈ¡´ëÊ© 12. 33 5. 95

99. 12. 27. ～ 2000. 06. 10. È«Ãæ²ÉÈ¡´ëÊ© 9. 11 9. 90
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