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The research of 9%Ni steel welding technology

Abstract:  With energy strategy adjustment of our country, Liquefied natural gas will
become more and more important energy in our country. This article mainly
introduces 9Ni-steel material which is used in the LNG low temperature storage tank.
Through the analysis to 9Ni-steel performance and weld-ability, craft evaluation
experiment has been carried on 9Ni-steel, enterprise's welding craft evaluation report
has been completed and formulated.

This research passed a project examination by enterprise scientific research
department initially and will be as enterprise technological. Through the investigation
to project scene, The project study team has done two welding test for manual arc
welding and automatic submerged arc welding, and passed intensity, stretch, curving,
low temperature impact experiments and so on.

Keywords: 9Ni-steel, LNG, toughness at Low temperature, cold crack, hot crack,

magnetic blows, impact test at low temperature
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1. { Flat-bottomed, vertical, <cylindrical storage tanks for low
temperature service) BS7777-1~4:1993

2. {Destructive tests onwelds inmetallicmaterials—bend tests) BS EN910

3. metallic materials-Tensile testing part 1» BS EN10002-1:2001

4, {Destructive tests on welds in metallic materials-Microscopic and
microscopic examination of welds» BS EN1321:2001

5. (Destructive tests on welds in metallic materials-Test specimen
location, notch orientation and examination) BS EN875:1995

6. {Non—destructive testing of welds radiographic testing of welded
joints)» BS EN1435:1997

7. «Non-destructive examination of fusion welds visual examination)
BS EN970: 1997

8. (Non-destructive testing Penetrate testing) BS EN571:1997

9. (Destructive tests on welds in metallic materials Transverse
tensile test» BS EN895:1995

10. {Destructive tests on welds in metallic materials hardness
testing®» BS EN1043-1:1996

11. &Metallic material Charpy impact test)» EN10045

12. Design and manufacture of site built, vertical, cylindrical,
flat-bottomed steel tanks for the storage of refrigerated, liquefied gases
with operating temperatures between 0 °© C and pl65 ° C» BS EN14620-1:2006

13. K&BAMHEZE T L IFEY BS EN288-1~2

14, CFETZ30%» BS EN288-3

15, PFENM IR 2EEF S OFBFMY (—)  ABI b sk, 20017

16. FENMIEHEEF 2. OFFFMY (=) AT LRk, 2001.7

17. ASME 4P FOE 1 BB AEE MG 11 AR AR #RIEAR 2001 B

18. CASME #)F BJE 1 A B AL EFMMAE 11 A3 CBF BE&. BLEERxS
BB 2001 B

19. CASME 484 Bk 1 A g A E e LG 1X R f st 1F E arvE 2001 B

24



20.
21.

(AR R IE i tE Xt 5 23 ) APT STD 620-2002
XAE. ONIRKEMREREEETIZRE T R AETY . AmIREER,

1997 (5) : 14-18

22.

10-13

23.

19-21

24.
25.

26.

Mok, (ONT4R1000m 7 W B A% SR H R Y. AL T T2, 2002.24(5):
KBS, ONIROERIEMEENEEY . B Fa@mtbI, 1997, 12(2):
XA OEEBAEEY . JbE: ATk EAREE, 1999,

4 E. (M TEMEZEY . 07 ATR¥RAREMRAE, 1998.8
Bl¥RE. BESLAFEY. b HM T LR, 1996.

25



	第一章  9Ni钢在低温储罐中的应用 
	第一节  前言 
	第二节  9Ni钢焊接技术研究的意义 
	第二章  9Ni钢材料性能 
	第一节  9Ni钢组织成分 
	第二节  9Ni钢的化学成份和机械性能 

	第三章 9Ni钢焊接工艺 
	第一节 9Ni钢焊接性能 
	    1、焊接过程可能产生的问题 
	    1.1  冷裂纹 
	    1.2  热裂纹  
	   1.3  低温韧性下降  
	    1.4  磁偏吹  
	    2、 9Ni钢焊接问题针对措施 
	    2.1  冷热裂纹倾向的预防  
	    2.2  焊接接头低温韧性的保证  
	    2.3  克服磁偏吹的途径  

	第二节  焊接工艺评定 
	    1、焊接工艺准备 
	    2、手工电弧焊焊接工艺评定 
	    2.1设计坡口  
	    2.2坡口制备： 
	    2.3焊前清理： 
	    2.4焊接方法及焊接设备的选择： 
	    2.5焊接材料的选择： 
	2.6焊接环境： 
	2.7焊接工艺参数： 
	    2.8操作要点： 
	    2.9 焊接检验及结果 
	    3、埋弧自动焊焊接工艺评定 
	    3.1焊接设备及其焊接材料的选择 
	    3.2美国Miller交流方波电源的埋弧自动横焊机性能介绍 
	    3.3焊前准备和焊接工艺要点 
	    3.4焊接规范
	    3.5 焊接检验及结果 


	第三章  焊接工艺评定的相关内容 
	第一节 焊接工艺评定程序 

	第四章  结论 
	参考文献 



