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 INTRODUCTION FOR A.Q.STONE PRODUCTION PROCESS
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石英石生产工艺描述

DESPRICTION FOR A.Q.STONE PRODUCTION PROCESS
1、 原料 Raw material
石英石中常用的原料有石英砂、石英粉、镜玻、透玻、色料、不饱和聚酯树脂、硅烷偶联剂KH560/570、中温固化剂（过氧化二乙基己酸叔丁酯）

Raw material for quartz stone are including quartz sand, quartz powder, mirror glass, crystal glass, pigment, resin (unsaturated polyester resin), coupling agent (KH560/570), mesotherm hardener (Two ethyl tert butyl peroxide)
详见：《石英石原料及检测标准》
Reference: “INSPECTION STANDARD FOR A.Q.STONE RAW MATERIAL”
二、实验室对样 Composition estimate and Verification
1．对样板颗粒配比，颗粒种类，树脂含量，列一份大概百分比出来。

Estimate the composition of each material within the original sample, list the approximate percentage for all the composition materials.
2．对样板色系分析。对颜色种类，各色料用量写一个大概数据出来。

Original sample analysis, estimate the approximate percentage of each pigment.
3．试制：（1）各种颗粒按数据称一份。（2）石英粉按数据称一份。（3）色粉按数据称一份加入水勺磨细加入树脂，固化剂（按树脂的百分之一），偶联剂（按树脂的百分之一到百分之一点五）搅拌均匀《注意：搅拌均匀称为色浆》。（4）把各种称好的颗粒，加入色浆搅拌均匀后，再加石英粉用手搓均匀。（5）准备磨具，铺好纸。（6）把搓好的料铺到磨具后，盖纸放入试验压机抽真空，达到负0.1后放下压头，震压30秒到1分钟后升上压头，打开阀门注入空气，取试样放入烘箱《注意：烘箱温度调到85度到100度。样板烘烤时间为40分钟到1小时》。（7）取样冷却后抛光，再和原样对比《试样与原样要达到9成或以上相似。特殊要求除外》。
Verification: (1) weight each grain material according to the estimated composition→(2)weight the quartz sand according to the estimated composition→(3)weight the pigment according to the estimated composition, mix the pigment uniformly with resin(according to the estimated composition), hardener(1% of resin),coupling agent(1~1.5% of resin) (Remark: mixing the pigment with resin, hardener, coupling agent uniformly, the pigment become paste.)→(4) mixing the grain material with the paste, then fill the quartz powder and continue mixing uniformly by hand.→(5)feed the material with the mould on the paper.→(6)cover the feeded material and mould by paper, put into the pilot press, start vacuum until vacuum degree until -0.1, press head down, start pressing for 30seconds to 1min, raise the press head, release the vacuum, take out the semi-sample(with mould together) and put into the small oven.(remark: small oven temperature should be adjusted from 85℃ to 100℃, heating time should be 40min to 60min)→(7)After heating take out the sample from the small oven, put in normal environment until the sample completely cooling, compare this sample with the original sample (normally the original sample and the verification sample at least more than 90% resemble)
4．用具：（1）试验压机一套。（2）烘箱一台《注意：最大可烘600x600mm样板》。（3）5公斤或以上电子秤以1克为单位一台，200克电子秤以0.001克为单位一台。（4）试验抛光机一套。（5）装色粉或色浆用玻璃瓶30个《带盖》，装试剂玻璃瓶4个《带吸管》，称色粉用小勺2套。（6）水勺、胶盆多个《常用》，不锈钢汤勺5个，小胶桶《带盖》40个或以上。（7）牛皮纸、小铲刀、纱手套、胶手套、钢丝球、抹布、洗衣粉或丙酮、标签纸。
Lab tools requirement: (1) Pilot press 1set, (2) Small oven 1pc (max sample size: 600*600mm), (3) Weighting balance (capacity 5kg, minimum unit: 1g) 1pc, weight balance (capacity 200g, minimum unit:0.001g) 1pc (4) Manual polishing machine 1set, (5) Glass bottle for pigment or resin (with cover):30pcs, Chemistry experiment bottle(with sucker):4pcs, spoon (for taking the pigment) 2set, (6) Dipper, basin server pcs, barrel 40pcs, (7)kraft paper, scraper knife, Cloth gloves, Rubber gloves, steel wire brush, cloth, washing powder and acetone. 
三、色浆（浓缩浆）与生产浆 Color paste and paste
1．色浆（浓缩浆）：（1）按单称量树脂。（2）按单称量色粉。（3）把树脂抬到快速分散机上开动搅拌，再慢慢加入色粉搅拌均匀《注意：1.加入树脂快速搅拌后加色粉才能够把色粉搅拌均匀。2.搅拌时间一般在40分钟到三个小时。3.搅拌时间长后，树脂会发热，温度最好不要超过40度》。
How to make the color paste:(1)weight the resin according to order→(2)weight the pigment according to order→(3)mix the resin by the fast mixer→(4)put the pigment into the fast mixer slowly and make sure the pigment is mixed uniformly (Remark: firstly mix the resin for some seconds secondly put the pigment into the resin paste is mix uniformly. Then after mixing for 40mins to 180mins, but please aware that the mixing time can not be too much long because the resin will become heat and will affect its effect, normally the resin temperature should be lower than 40℃.      
2．生产色浆：(1)按单称量树脂，再按单加入搅拌好的色浆（浓缩浆）开始搅拌。（2）把按单称量好的偶联剂、固化剂加入,搅拌1到2分钟即可用。
How to make the paste: After finishing the process of color paste, weight the resin by order and mixing with color paste (weight by order), after this process become production paste, weight the coupling agent and hardener and fill them into the production paste, mixing for 1min to 2mins.  3．用具：（1）可装60公斤、100公斤、200公斤不锈钢桶。（2）胶盆、不锈钢汤勺。（3）胶手套、纱手套。（4）钢丝球、抹布。（5）洗衣粉或丙酮。（6）500毫升量杯。（7）5公斤，以一克为单位电子秤一台。
Tools requirement: (1) Stainless steel barrel (60kg,100kg, 200kg capacity). (2) Basin, Stainless steel spoon. (3) Rubber gloves, Cloth gloves. (4) Steel wire brush and cloth. (5) Washing powder and acetone. (6) Counting cup (500ml) (7) weight balance (capacity 5kg, minimum unit:1g) 

详见：《色浆配料工序操作规程》及《色浆配料工序操作规程-补充说明》
Reference: “OPERATION GUIDANCE FOR COLOR PASTE PROCESS” and “ADDITIONAL REMARKS FOR OPERATION GUIDANCE FOR COLOR PASTE PROCESS”

四、混料 Same grain mixed
单一原料按照生产订单或者批次经过预混后再使用，以减少色差，由于每袋原料颗粒形状、颜色外观等都会略有不同，使用前都要经过混合、过筛除掉大颗粒、挑拣杂质，才能确保板材的质量，尤其是小颗粒板、纯色板等一定要过筛。
For reduce the finished slab color difference at the same production, the raw material used after same grain mixed is necessary. Please sieving and remove the larger size grain to ensure the quality of the finished slab. Especially for small grain slabs, pure color slabs.
详见：《混料操作规程》及《小颗粒及纯色板操作规程》
Reference: “OPERATION GUDIANCE FOR SAME GRAIN MIXED” and “OPERATION GUDIANCE FOR SMALL GRAIN AND PURE COLOR SLAB PRODUCTION”

5、 称料 raw materials weighting
称料严格按单操作。
Raw material weighting must be very strict according to the formula.

详见：《称料工序操作规程》、《拉料工序操作规程》及《拉料称料操作规程-补充说明》
Reference: “OPERATION GUDIANCE FOR RAW MATERIAL WEIGHTING”, “OPERATION GUDIANCE FOR RAW MATERIAL DELIVERY” and “ADDITIONAL REMARKS FOR OPERATION GUDIANCE FOR RAW MATERIAL DELIVERY”
6、 搅拌 Mixing
1．搅料工序：（1）把各种配好的颗粒倒入搅拌机搅拌40秒左右。（2）加入搅拌好的生产色浆搅拌90秒左右。（3）加入配好的石英粉搅拌180秒左右。（4）放料《注意：1.放料时第一桶料先把搅拌机停掉，把搅拌机桶下面的放料口用牛皮纸贴住，再把门打开，同时 铺料下面用盆接住。2.接住后用气吹干净放料门口没有搅拌到的料，再放入搅拌机，搅拌60秒即可铺料。3.搅拌机桶壁，桶底残余的料不可以用人工铲掉，就让它留在桶里。每隔4小时清理一次桶边、搅拌棒，清理过后的料不可用》。

Process description for mixing:
(1)All kinds of grains materials put into the mixer for mixing about 40seconds.→(2)Fill the paste into the mixer and let the grains materials and mixing for 90seconds.→(3) Put the quartz powder into the mixer and mixing for 180seconds.→(4)Raw material discharging 
Remarks: before raw material discharging, use clean kraft paper to cover the discharging hole to protect the hole from dirty. There is not allow to clean the residue raw material of the mixer inner wall, inside bottom and mixing stick by shovel, because it will caused impurity, so better keep the residue raw material inside the mixer and continue production, only when change the production can clean the residue raw material inside the mixer, but the residue raw material is not allow to use again.
2．搅拌机卫生：(1)搅料前先检查桶里有没有灰尘、杂色、杂料、杂物、水等。（2）转产时把搅拌机里的料全部铲干净，再用洗衣粉或丙酮把桶壁、桶底、搅拌棒、门口，全部清洗干净，接着把搅拌机桶下面放料口的纸换成新的。

Cleaning the mixer: Usually the finished slab defect is caused by the impurity from the mixing area. So make sure the mixer’s cleaning is very important. 

(1) Make sure there is no dust, impurity, water ect inside the mixer before start it. (2) When change the production please make sure all the residue raw material is removed, and clean inner wall, inside bottom, mixing stick, discharging gate by washing powder or acetone. (3)Change the kraft paper of the discharging hole.
3．用具：（1）用电工板自制铲料板或其它铲料板。（2）洗衣粉或丙酮。（3）钢丝球和莫布。（4）胶手套、纱手套。（5）防尘口罩、围裙。

Tools requirement: (1)Shovel (2)Washing powder and acetone (3)Steel wire brush and cloth (4) Cloth gloves and rubber gloves (5)Dust mask and apron
详见：《搅拌操作规程》

Reference: “OPERATION GUDIANCE FOR MIXING”
七、铺料 Charging 
1．铺料工序：（1）先垫纸、放围框《注意：如果压机是下围框，要先放围框再放纸。上围框要先放纸再放围框，铺好料后再把围框取下》。（2）把铁板送到放料口。在放料时一边用自制耙，把料基本耙平，后用自制刮料板仔细刮平。（3）盖纸，后送入压机。

Charging process step: (1) Put the paper and frame on the AL mould(paper and frame combination way according to the reality)→(2)The mould(with paper and frame) transited to downside of the discharging hole, start fall down the raw material and charging, make sure the charging is uniformly. →(3)After finish charging, cover the charged material by kraft paper, transit to the press. 
2．注意事项：（1）垫纸、放围框时，先把铁板、围框上的杂物、杂料清理干净。（2）放完纸、围框后，再检查一下上面有无杂色、杂料，发现有要清理干净。（3）铺料时要先查看纸上有无杂料、杂色，铁板是否在放料口。（4）铺料时刮料板、手套是否干净。（5）盖纸进压机时，纸上不可有杂物、杂料。

Aattention: (1)Make sure there are not any impurities on the mould and frame. (2)Make sure there are not any impurities on the kraft paper. (3)Make sure the mould(with kraft paper and frame) is at the underside of the discharging hole. (4)Make sure the scraper and the rubber gloves are clean. (5)Make sure the kraft paper on the top of the charged material is clean.
3．用具：刮料板、自制耙、牛皮纸、围框、胶手套、纱手套、洗衣粉或丙酮、口罩、小铲刀、胶盆。做双色板用直径8mm筛网，铁锹。

Tools requirement: scraper, rake, kraft paper, frame, cloth gloves , rubber gloves, washing powder, acetone, dust mask, shovel, plastic basin, screen with 8mm dia, spade,etc.
八、压机 Press
1．压板工序： Pressing process
进板定位：
Slab loading:

By now HR-MEZE has roller type and belt type press, the process of them are as below:
推板式：（1）进板前先把底板上升。（2）铁板走到位时按推板进。（3）进板定位后把底板下降。（4）底板下降后再把真空箱下到位。

皮带式;传送皮带传进模板到制定位置后真空箱下到位。

（5）抽真空到负0.1Mpa。（6）下压头,加压。（7）加压稳定后开始震动。（8）震动完毕，自动真空泄压后，上升压头。（9）压头上升到位后，把真空箱升到位。（10）把底板升到位（皮带式不需要）。（11）按推板出。(12)撕纸、修边、卸下围框。
	/
	Roller type(G1)
	Belt type(G2,G3)

	1
	Roller up
	Belt running

	2
	Cylinder pusher start and push the mould to the location.
	Mould transfer to the location by belt

	3
	Roller down
	Belt stop running

	4
	Vacuum box down

	5
	Start vacuum until the vacuum meter shows -0.1Mpa

	6
	Press head down, start pressing

	7
	Start vibrating

	8
	Release the vacuum, press head up slowly

	9
	Vacuum box up

	10
	Roller up
	Belt start running

	11
	Cylinder pusher push the mould out of the location
	Belt transfer the mould out of the location

	12
	Remove the kraft paper, rubber and frame.


2．注意事项：（1）每天上班前检查压机真空是否到位，螺丝是否松动。（2）每天下班前要把压头、真空箱、压机底座清理干净。（3）清理压机时，要把真空箱四个角顶住。(4)推板进、出时，一定要把真空箱升到高于推头（皮带式不需要）。（5）铁板进入压机定好位后，一定要把底板下降到位（皮带式不需要）。（6）撕纸时，一定要把纸平贴板面缓慢撕下，再把板材四边的纸撕干净。（7）撕完纸后，板材表面不可有杂物、杂料，压板时挤压到铁板上的料要全部清理干净。

Below things need to be attention: 

(1)Check whether the vacuum can reach to -0.1Mpa or not, the screw is tight enough or not. (2)Make sure the press head, vacuum box are clean. (3)Before clean the press head, jack the vacuum box to prevent the vacuum box suddenly down from hurting the cleaning people.(4)The vacuum box must be raise enough until it higher than the cylinder pusher(for roller type only)when loading/unloading slabs. (5)When the mould is pushed into the location, the roller must be down to the end(for roller type only). (6)Remove the kraft paper at the horizontal low direction, remove by the upward direction is not allowed, remove slowly. (7)Before transferring the slab into oven, make sure its surface is clean, redundant raw material of each four edge should be removed.
3．用具：小铲刀、胶手套、纱手套、胶盆、切纸刀。

对应型号压机参见对应压机操作说明书

Tools requirement: shovel, rubber gloves, cloth gloves, plastic basin, knife,etc.
G3型压机详见：《G3型压机操作说明书》

Reference(FOR G3): “OPERATION MANUAL FOR PRESS(G3)”
九、固化 Solidification 
1．温度：85度到100度。

Temperature: 85℃~100℃

2．烘烤时间：90分钟左右。

Heating time: about 90mins

3．进板空隙：最少20cm。

Distance between 2 slabs(within the oven): at least 200mm

4．注意事项：（1）进板空隙和进板后，铁板有没有倾斜。（2）燃烧机正常工作时，是否熄火。（3）经常查看烘箱有没有堵板，链条是否正常运转。（4）出板后查看板才是否变型、固化、开裂。

Attention: (1) Check whether the mould is locating properly inside the oven. (2) Check whether the burner is working normally. (3) Check whether the slab is blocking inside the oven, the chains are working normally. (4) Inspect whether the slabs coming from the oven slabs are bend, solidify enough or crack.   

5．用具：纱手套。

Tools requirement: Cloth gloves.

详见：《窑炉操作说明书》和《窑炉操作规程》
Reference: “OPERATION MANUAL FOR OVEN”and “OPERATION GUDIANCE FOR OVEN”   
十、卸板 Slab unloading
1．卸板工序：（1）进板定位。（2）放下卸板台前端卡住铁板。（3）启动推板。（4）板材卸到移动卸板台后，把卸板台升高，移动到放板位置。（5）移动卸板台回位。（6）清理铁板上的杂物。

Slab unloading process: (1) Mould(with slab) transfer into the unloading area.→(2)Unloading machine down, unloading claw catch the mould.→(3) Hydraulic puller pulls the semi-finished slab separate from the mould.→(4) After the semi-finished slab is fully separated with the mould and then push to the unloading table, raise the unloading table, now the semi-finished slab is about 60-75 degree vertical position.→(5) After removing the semi-finished slab, unloading table return→(6) Cleaning the surface of the mould.
2．注意事项：（1）卸板台来回移动时，轨道是否有东西。（2）卸板后，一定要先把卸板台升高后才能移动平台。（3）回位时卸板台前端卡位，一定要高过，线架加铁板的高度。

Attention: (1) Check whether the hydraulic puller cylinder track is block. (2) The unloading table must be raise(unloading claw can’t touch with the mould) before the mould move forward.
十一、半成品 Semi-finished slab
石英石板从固化线出来以后，用壁厚小于3MM的铁质管轻轻敲击板材的各个部位，如声音清脆，则说明固化效果良好；如声音沉闷，则表明固化效果不好。板子出窑后四个角微翘2mm左右，才能确保后期变的平整度。

Knock the each parts of semi-finish slab after the oven by 3mm pipe wall thickness iron pipe, if the sound is clear, it means solidification good, if the sound is depressing, it means solidification not good. 

The each corner of semi-finish slab should be 2mm raise, so that the finished slab can become much flat. 
半成品的放置：

Storage for the semi-finish slab: 
     对于待抛板的放置，如果树脂的收缩小，则可将板材底部对底部竖放于A字架上；若是树脂的收缩较大，建议将板材底部对底部平放，且板材表面须清理非常干净，以保证板材后期的平整度。

固化好以后的板材须置放24小时，待板材完全冷却以后才能进行抛光程序。
For the low contractibility rate resin, it’s ok for loading the semi-finish slab on the A holder by slab reverse side towards slab reverse side at the vertical position.
But for the high shrinkage resin, it’s better lain down the semi-finish slab by slab reverse side towards slab reverse side at the flat wise position, so that can ensure the flatness during deep-process.
The semi-finish slab (after oven) must be storaged for at least 24hours(for ensure the semi-finish slab totally cool down) then can continue the polishing process.

十二、定厚 Calibrating 
详见：《定厚机操作说明书》

Reference: “Operation manual for calibrating machine”
11、 抛光 Polishing
详见：《抛光机操作说明书》

Reference: “Operation manual for polishing machine”
12、 质检 Quality control
详见：《石英石质量检验标准》

Reference: “Inspection standard for A.Q.STONE”
13、 贴膜、打蜡 Film & High glossy polishing
详见：《贴膜打蜡管理规定》

Reference: “OPERATION GUDIANCE FOR OVEN FILMING AND HIGH GLOSSY POLISHING”
成品 Finished slab
成品的存放：石英石板生产过程中，无论采用哪一种固化设备，树脂的固化只能达到90%，后期固化在常温下需要一个月以上的时间。所以抛光后的板材要面对面竖放在接触面平整、结构合理的A字架上，以便于树脂的后期固化。
Storage for the finished slab: The polished slabs should be loaded on the A holder by slab positive side towards slab positive side and at the vertical position.

The time for normal temperature solidification of the polished slabs at least for one month(the semi-finished slab only achieve about 90% solidification), then the finished slab will become 100% solidification. 
十七、石英石生产中常见的缺陷 Usual defect in A.Q.Slab production

详见：《板材缺陷分析及解决办法》
Reference: “Defect analysis & solution for the A.Q.SLAB”
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