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Experimental research on performance of different knotter driving pulleys

Li Hui', Wang Qingjie'*, He Jin?, Jing Peng’, Zheng Zhigi*
Li Hongwen?, Cao Qingchun?, Lu Zhanyuan®
(1. Beijing Key Laboratory of Optimized Design for Modern Agricultural Equipment, College of Engineering, China Agricultural University,
Beijing 100083, China; 2. Henan Hao Feng Machinery Manufacturing Co., Ltd, Henan 461103, China; ‘
3. Inner Mongolia Academy of Agriculture and Animal Husbandry, Huhhot 010031, China)

Abstract: As a key part of the knotter, knotter driving pulley is the total power source of the knotter used on briquetters.
The parameters of knotter driving pulley are main factors for affecting the knotting rate. Two kinds of CTRC knotters
(CTRC_ I and CTRC II) were designed to solve the present knotting problems, which including mis-clipping,
mis-cutting and mis-tripping off the twine. CTRC_I was composed of CTRC basal part and reversed “9” type cam block,
while CTRC II was composed of CTRC basal part and arc-tangent type cam block. The comparison was carried out
among CTRC I, CTRC_II and New Holland knotter driving pulleys indoor. The results showed that the stable knotting
rate of CTRC I pulley (90.0%) was significant higher than that of New Holland (83.5%) and CTRC_II (65.0%) types
of pulleys. The best stable knotting rate was obtained under three combinations: New Holland with sisal twine, CTRC_I
with polypropylene twine and CTRC_I with sisal twine and was 22.7%~53.5% higher than the other three
combinations. During the experiments, mean maximum pull tension was got by the CTRC_II type pulley, while the
minimum pull tension was got by the CTRC _I type pulley. At last, the knot quality was the highest for CTRC_I
pulley while the twine dosage was also largest for it in comparison with the CTRC_II and New Holland pulleys.
Meanwhile, the twine dosage was the largest at 70 r/min (99.5 mm) and smallest at 40 r/min (94.8 mm). Finally,
the knotting performance of CTRC_I and New Holland pulleys were proved to be better than CTRC_II pulley by
comprehensive benefit analysis through combining the methods of analytic hierarchy process and effect
coefficient. Combination of the CTRC I pulley and polypropylene rope was the best operating mode among the six
different combinations. '
Key words: experiments, performance, briquetter, knotter, knotter driving pulley, knotting rate



114 B TR AR [H PRAR <

liE=n FELOERSE, ek, SRS, RN, ARutsc,  WRAR,  Bulii, Li Hui, Wang Qingjie
, He Jln, Jing Peng, Zheng Zhiqi, Li Hongwen, Cao Qingchun, Lu Zhanyuan
=LA AEE EIRA, ATk, JRUMS, KSR, A5, Li Hui, Wang Qingjie, He Jin, Jing Peng, Zheng Zhiqi, Li

Hongwen (1 [E] A Ml 2% T 22 B AR AL 26 2 A e v b Ul 3 A S804, Jbst, 100083) ,  # PEAR, Cao
Qingchun (] B S E UM IS PR 2 7], 83, 461103), & ubic, Lu Zhanyuan (N 52 7 B VA X R B0 R}
22158, 52, 010031)

i Aol T RS TIC[EPRY]
44 Transactions of the Chinese Society of Agricultural Engineering
CEEACHE 2012, 28(7)

1. UNDP World energy assessment—overview 2000

2. Islam M;Fartaj A;Ting D S K Current utilization and future prospects of emerging renewable energy applications

in Canada 2004 (08)

3.Fischer G;Schrattenholzer L Global bioenergy potentials through 2050 2001 (03)

4. Bhattacharya S C;Salam P A;Hu R Q An assessment of the potential for non—plantation biomass resources in

selected Asian countries for 2010 2005 (03)

5. Koopmans A Biomass energy demand and supply for South and South-East Asia-assessing the resource base

2005 (02)

G.Eég Report of the 19th session of the committee on agriculture 2005

7.559 Bioenergy:a development option for agriculture and forestry in Asia and the Pacific 2006

8. Xianyang Zeng;Yitai Ma;Lirong Ma Utilization of straw in biomass energy in China 2007 (05)

9. Werner T Knotting device for a big bale press 2005

10. Vincent R D Knotting device 2005

L1 95 390 o) CREAE Ty FOARAT LT 45 4% Bt g1 2006 (07)

12, PR ZE POATHRLAT 5 238 I 3h A 0 ST J1 53 i 2006

13, B RS XI5 DAY ST 4525 Pro/Engineer (1 B AE DI 84347 DT SCT - RALLIESE 2009 (09)
CBEEGARUSC fEE 5 B R ALD A T 25 A gk Bl ok R S A DRI ST -k TR AR 2010 (05)

15, B ; AT 2o AUk T 2007

16. BCH s mioeak; ik 3 HUBRE B 2004

17, 280 AT 5 2R s 00 e e 1) s 5 28 B LT 45 4% DR 30T = o2 223 (220 2011 (06)

18. New Holland Agriculture 05007711 Super 77 Twine Tie Baler

19. SRIMG; S A S TR PRI DX T b 5 o ik DI TR 301 =1 Zise ol K527 2007 (02)

A% http://d. wanfangdata. com. cn/Periodical nygexb201207005. aspx



http://d.wanfangdata.com.cn/Periodical_nygcxb201207005.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%85%a7%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%ba%86%e6%9d%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%95%e8%bf%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%8d%86%e9%b9%8f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%91%e6%99%ba%e6%97%97%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%b4%aa%e6%96%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%b9%e5%ba%86%e6%98%a5%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b7%af%e7%ab%99%e8%bf%9c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li+Hui%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+Qingjie%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22He+Jin%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Jing+Peng%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zheng+Zhiqi%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li+Hongwen%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Cao+Qingchun%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Lu+Zhanyuan%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e5%86%9c%e4%b8%9a%e5%a4%a7%e5%ad%a6%e5%b7%a5%e5%ad%a6%e9%99%a2%e7%8e%b0%e4%bb%a3%e5%86%9c%e4%b8%9a%e8%a3%85%e5%a4%87%e4%bc%98%e5%8c%96%e8%ae%be%e8%ae%a1%e5%8c%97%e4%ba%ac%e5%b8%82%e9%87%8d%e7%82%b9%e5%ae%9e%e9%aa%8c%e5%ae%a4%2c%e5%8c%97%e4%ba%ac%2c100083%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e5%86%9c%e4%b8%9a%e5%a4%a7%e5%ad%a6%e5%b7%a5%e5%ad%a6%e9%99%a2%e7%8e%b0%e4%bb%a3%e5%86%9c%e4%b8%9a%e8%a3%85%e5%a4%87%e4%bc%98%e5%8c%96%e8%ae%be%e8%ae%a1%e5%8c%97%e4%ba%ac%e5%b8%82%e9%87%8d%e7%82%b9%e5%ae%9e%e9%aa%8c%e5%ae%a4%2c%e5%8c%97%e4%ba%ac%2c100083%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%b2%b3%e5%8d%97%e8%b1%aa%e4%b8%b0%e6%9c%ba%e6%a2%b0%e5%88%b6%e9%80%a0%e6%9c%89%e9%99%90%e5%85%ac%e5%8f%b8%2c%e6%b2%b3%e5%8d%97%2c461103%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%b2%b3%e5%8d%97%e8%b1%aa%e4%b8%b0%e6%9c%ba%e6%a2%b0%e5%88%b6%e9%80%a0%e6%9c%89%e9%99%90%e5%85%ac%e5%8f%b8%2c%e6%b2%b3%e5%8d%97%2c461103%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%86%85%e8%92%99%e5%8f%a4%e8%87%aa%e6%b2%bb%e5%8c%ba%e5%86%9c%e7%89%a7%e4%b8%9a%e7%a7%91%e5%ad%a6%e9%99%a2%2c%e5%86%85%e8%92%99%e5%8f%a4%2c010031%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%86%85%e8%92%99%e5%8f%a4%e8%87%aa%e6%b2%bb%e5%8c%ba%e5%86%9c%e7%89%a7%e4%b8%9a%e7%a7%91%e5%ad%a6%e9%99%a2%2c%e5%86%85%e8%92%99%e5%8f%a4%2c010031%22+DBID%3aWF_QK
http://c.wanfangdata.com.cn/periodical-nygcxb.aspx
http://c.wanfangdata.com.cn/periodical-nygcxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22UNDP%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-nygcxb201207005%5e1.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Islam+M%3bFartaj+A%3bTing+D+S+K%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-nygcxb201207005%5e2.aspx
http://d.wanfangdata.com.cn/ExternalResource-nygcxb201207005%5e2.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Fischer+G%3bSchrattenholzer+L%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-nygcxb201207005%5e3.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Bhattacharya+S+C%3bSalam+P+A%3bHu+R+Q%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-nygcxb201207005%5e4.aspx
http://d.wanfangdata.com.cn/ExternalResource-nygcxb201207005%5e4.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Koopmans+A%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-nygcxb201207005%5e5.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22FAO%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-nygcxb201207005%5e6.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22FAO%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-nygcxb201207005%5e7.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Xianyang+Zeng%3bYitai+Ma%3bLirong+Ma%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-nygcxb201207005%5e8.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Werner+T%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-nygcxb201207005%5e9.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Vincent+R+D%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-nygcxb201207005%5e10.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%8b%8f%e5%88%9a%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-nygcxb201207005%5e11.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e8%af%97%e5%86%9b%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-nygcxb201207005%5e12.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e4%bc%9f%3b%e5%bc%a0%e5%bf%97%e6%af%85%3b%e5%88%98%e6%99%ba%e5%bc%ba%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_njhyj200909017.aspx
http://c.wanfangdata.com.cn/periodical-njhyj.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%85%a7%3b%e6%9d%8e%e6%b4%aa%e6%96%87%3b%e4%bd%95%e8%bf%9b%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_nygcxb201005016.aspx
http://c.wanfangdata.com.cn/periodical-nygcxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%bf%97%3b%e5%8d%8e%e5%9b%bd%e6%9f%b1%3b%e6%9d%8e%e6%a0%91%e5%90%9b%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-nygcxb201207005%5e15.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ad%8f%e6%96%87%e5%90%9b%3b%e9%ab%98%e8%8b%b1%e6%ad%a6%3b%e5%bc%a0%e4%ba%91%e6%96%87%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-nygcxb201207005%5e16.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%85%a7%3b%e4%bd%95%e8%bf%9b%3b%e6%9d%8e%e6%b4%aa%e6%96%87%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_jlgydxzrkxxb201106026.aspx
http://c.wanfangdata.com.cn/periodical-jlgydxzrkxxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22New+Holland+Agriculture%22+DBID%3aWF_QK
http://www.dmcretail.com/newholland/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%ad%e5%9d%87%e9%b9%8f%3b%e5%90%b4%e8%82%b2%e5%8d%8e%3b%e6%9d%8e%e6%b1%b6%e5%8d%8e%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_hebgydxxb200702042.aspx
http://c.wanfangdata.com.cn/periodical-hebgydxxb.aspx
http://d.wanfangdata.com.cn/Periodical_nygcxb201207005.aspx

