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Abstract

This paper systematically introduces the development status of pyrometallurgical recycled copper
rod industry and the principle of recycled copper refining process, makes a practical quality anal-
ysis and research on recycled copper rod, puts forward the quality control points of continuous
casting and rolling process, cooling water flow index, process node control parameters, foreign mat-
ter control physical and chemical indexes, and deeply analyzes the causes of the chemical proper-
ties (composition) electrical properties (volume resistivity) and processability (wire drawing, an-
nealing and loss) indexes affecting the product quality of recycled copper rod, forming the prac-
tical results of judging the quality of recycled copper rod and solving problems.

XEE|H: EEM, BE, CRE. BRSPS T EREAR MR RSN A4, 2021, 8(4): 188-193.
DOI: 10.12677/meng.2021.84024


http://www.hanspub.org/journal/meng
https://doi.org/10.12677/meng.2021.84024
https://doi.org/10.12677/meng.2021.84024
http://www.hanspub.org

F

Y %

_H

Keywords

Recycled Copper Rod, Production Technology, Technological Process, Quality Analysis

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. BERESFTLARIRK

AR FATAT MV — N G AT, 4Rk i, 7= BEARARE 2002 4 50 5% & F1| 2020
470 JNE, HEKZ 10 5 BT EBUR SRR AR R IEYL G . A X 1],

2020 4 11 A 1 H, EZEWKE 7 EAES R, A E N AR T R RS SN
H R S it P A 4 R bR E GBYT 38471-2019, #h%E T B khidh I 43E, vl 1 Il P JEURE R R AS A2 11 il

BT ECR SRR B AN, AT T POE AR R, (HAEF=HAR . AP S, K28
AE RAELL “IHEEL” HE FIFE REEEEE, SFEERRERENE, RtkRERSZE
AFF, BEAMEAR, ATAL TARAK S 524 B BL (A& ) s i VO A S8 BB T2, AR R, NHH L2,
B [2] [3].

AITRIN: ARk 3~5 4F, FRAEHR AT MoKk = B AT R 4]

2. BEREIZRE

T AR R A A AR B —— R SR T, ORI T K2 RS B LR, BiFdE
W& R AR e AL, HAEN R AR TR 5 B, VTR T . RAAL. EE. PUE. i
JEEHE, BRI AT E 2]

b TEBRUIRES TIBANEAE TS, HEEemMERERP, AlERE .

AR E R FEREEREE. B B B BRSSO, B ZREE. MM, mtEEE ) AR A
IR, REAAE . B RN AR

BHIERE ZnO + Si0, = ZnSiO;

LB PbO + SiO, = PbSiO;

BilER  SnO + Si0, = SnSiO;,

SnO, + Na,CO; = Na,Sn0O; + CO,

SnO, + Ca0 = CaSn0O;

IERE  FeO + SiO, = FeSiO,

Fe,0; + 3Si0, = Fe,Si0;

BHER O EGEEE

NiO + SiO, = NiO-SiO,

NiO+Fe,03 = NiO-Fe,0,

@ M MBI

ISR E B R AR B A B A AR S S5O B . AR GIE R 20 “HARIEIR” iRk
FHAREA A, B TFEAREHBHITHEC +HO — Hy+ CO+ CH)ER, PR, %k LiE
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WEVRBIEEIEM: B T2RARBTIEIR, A RR TR £ SR (CH, = 2H, + CO)EE]
&SRR

SIS ERWAE

@ Cu,0 +C=CO +2Cu,

@ Cu,0+H, =2Cu+H,01,

® Cu,0+CO =2Cu+CO,t,

@ 4Cu,0 + CH,;=CO, + 2H,0 + 8Cus.

3. fAMFESEIL T 26

B T 2RI N : K AR A ARG, GE I 58 6L BB BE N DL 45 FR eV 20 45
m LR, R FNLELLEL R BRI IR SOt ST [5].

F B A ARG L VKRR SN BB . S5 ARSI R NI . IR
NHLR L LA BE AR B L H AL EE T PR AR 7 I . BRI HI SR 1L & 2 [2].
Table 1. Cooling water flow of each zone
1. BFXARAKRE

Hi M A EeA igeAt

X —X X =EX | X X =X | X ZK =X X X =K
/K& L/min | 100 150 50 150 200 70 30 50 30 30 50 30

Table 2. Process node control parameters
F 2. IZTHRIESISH

win dRR N #A RA R W NEL Hi#L B
BER R wE Kk Kig B RBE BE BE wE

T mm? r/min mm/s MPa T T C C C C

BRHRERE

1130 2330 1.33~2.65 130~230 0.7~0.8 <40 90~110 100~120 820~850 580~620  45~55

S HTAR . S5SNI RRR B LRI . FLN. TEVRR I B SR A
4. BEFRITRRE ST RN SFIER

1. PR ol s EBUIR

HERAE LS A7 LA g e . REEARNA B Z S E RS ZAT .

FERYUORNERE (A L) L2 MERE(A) INTVRRE(RL L2, JBK. HUFE) BB KERA LR
I A VAR 7 1R P AR R B R AT K P (VA 1 AR AT 22 B b i 7 i 5 4T M v BE 5bs
HEER ZZERBUR

2. AR b R A

1) HEATERE(fr) —— BB R EANE R

LERIUAE Zn, Pb. Sn. Fe. Ni &EEFREEIAN, BT Cu SEMEN. HTRHEEAEE,
GRS, REIEHIAGE, AR BORBEA LR Zny Sn JoE; FEIR BB Bk Zn,
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Sn LR FEEIME

WM FARARRE, AT AR, (RPN T P, M S EA R R R

APl AL - 8 SRR P i KA RN () E N TR, BAREEAN Fe, WRESEE LR 16
KR AR 24 Ni> 100 ppm, TN Fe,0: B4R, T ZAHAY, Wl f S8k oKz,

2) HEE B (MR B BH ER) I B K BURIA bR

SR LR AR I B R

A B B KB TE bR P2 AL GE M) Nk, SR . AL R B Al A R F e Rl A
125 ISR ] Ao I 35 SRR i 55K 5 R D A AT HEL BELARL(0.3~0.4 22 RR) /N o S 5T 5 ) B R AL 4 L K 1 [5]

IR A2 casting and rolling BEIRMEAS U2 casting and rolling

Figure 1. Billet diagram
E 1. $HiRARE

3) INTHERE(RI L. IBK. KRB KEUA R AR

TR Fr 2R R ABFE R o, B 2 IR KA 5]

SEG L MR EER K, HFFRE. L. TR, SREREEE. MRME SR

SEREERmFEERER: WFREER CEE. FAL. Al ARAEREZE). AR E

FHORKMEREZE MR FRTASESRIUTREARE . ALY, REIME ST, R
= AEARAT -

4) UM RE B B KB B AR

FERIL: PrPsRBEAR KRG, HELEAIENR; HERCLERETRRE . WEFR, axmE|
JE BB L2 T2 R

ML R AR R AR RIS A EIRRRE . i RELHR . R k(T
toin 10 kg Bt B FEMFAREE 250 mm. FHEEEE 30 rpm + 10%).

5) AP R ZE . RSP AIERR

AMR R ZE . RSP AIEPF EERI: BRI EZ . KRR, G%A;

AN R B2 . RPAEARR R ShRigste . AEIEREE . #5ih R ALHIIR R . FLARRMIRE . A
TRRRIRRE . 4k .

3. FHARHRAT TR 55 Ak

Z R [Ebr GB/T 3952-2016 (HL T HAMZEHR) « FA4AT Mk britk YST 793-2012 (F T FH KGR A=
LRI Je FARAE S hRE o P AR HR AT B A 25 0 Wi AH b itk L3 3 [6].
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Table 3. Relevant standards for judging the quality of regenerated copper rod
= 3. BEEREM S FIMEXFE

— AR N W +25 B ¥ 0 0
PR s O mm2/m B2 = (Cu+Ag)% HFBETEY
T1 <0.017070 >40 >25 >99.95 <0.0065
GBI/T 3952-2016
]—]:—‘—»
T A 25 4 T2 <0.017241 >37 >20 >09.95 RKIE
T3 <0.017241 >35 >17 >99.90 <0.06
RT1 <0.01707 >40 >30 >99.90 <0.10
YSIT 793-2012
EEMNEED Q7N RT2 <0.01724 >37 >25 >99.90 <0.10
TH AR AR 2 21
RT3 <0.01724 >35 >20 >99.90 <0.10
7 B A AEA A <0.01715 >40 >25 >99.90 <0.10
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ERNTRTCRIME L EE, EMERIEEN, BiEfRERRENE S E, ARERAEFERT
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BATH LA
— R O R R AR D
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— L - R A R R AT R s B R

2. W A IEHIGEEIR R, A S 1083°C, — MR 30°C~60°C it HE A/ NG EIRE .
KA “—8. TR, =R A HBRREE S, RHEsEI A IR ML, RO T BRI JeR RG]
i

3. FLHI T Mg m NELIR A LI, @i sl AR . REAREE, iREL RS
HALHR S, ERIE AL AL, PRIELHIE AR, A AR B EHERORE . R
A B R AR R “RIGR. IR JEES 7 ), MUY I R AN R k]

SISt TZHAR, 2RO, RFeitm =M.
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(—)s RBRREFETZ

1. RERAGE AL

RIRFIEF AT CH, (138 S5 1 5 58 A A S S0 A5 3 B SR R HLERL6] [7]: EAG W R JUANJ7 T )
e

(1) FFERRIEE

EHETERM “HARBR” , MHARBRSEIETZ )G, AHERRARA, RS T ERmHEE, 5§
ITT “GoKEFLE ARl RS,

(2). WA EE

FARSAE ST BRRBCR = R SR B, AR RIR S Cu 0 N i FE S B UOR = 1 34,
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CRAFIF RO L, AN AR B R SR, 194 TIREHEAE: AN TR T2, BA WY
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