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夹心板生产线的介绍

Ing. Nicola Schivo

（意大利Pu.ma公司）

1  夹心板应用、历史及最新发展

50年来，夹心板在经济型建筑领域中得到了飞速的发展，这种建筑技术可以追溯到第二次世界大战末，当时是为了满足冷藏冷冻的需求。现在夹心板主要适用于三个领域：工业和城市建筑，冷藏冷冻设施，空调管道。

在工业和城市建筑领域，我们能够列举出一些最通常的应用：工业厂房用平顶式屋顶板，曲面屋顶、外墙板、隔墙、组合门，用于工业及民用建筑的瓦式屋顶板，用于内嵌在其它建筑材料中间绝热垫。这个领域之所以得到巨大发展，主要是由于以下原因，能源危机和不断增长的能源消费需要建筑系统具有绝热保温的特点。建筑施工方式简单、经济，许多建筑商和施工者在很短时间内就认识到了它的优点。

虽然这种方法，相对来说很新潮，然而它的优点却是很明显的：金属表层和绝热材料（聚氨酯泡沫，岩棉，聚苯乙烯及其它），是理想的物理、机械、建筑优点的组合。这些特点和夹心板设计能够使其很容易地满足应用要求。正是因为有这些特点，在欧洲，夹心板的生产自1997年以来，每年以20％的速度递增。最近12年普玛公司在该领域得到了飞速的发展。该公司开始的第一个项目在1991年，自那以后向世界各地供应了70多条连续法夹心板生产线。

夹心板建筑技术与成本方面有关的主要特点如下：模块化，低重量，预制性强，绝热效果好。所有这些意味着运输、操作和组装成本低，具有轻便、低廉、易施工的结构特点。
综上所述，不同的应用场合，其重要性是不一致的。在冷藏方面，绝热是最重要的；在工业建筑方面，模块化、预制性、低成本更具有价值。

在最近几年，夹心板应用重点已经转移到城市建筑方面，夹心板的板型和颜色能容易地满足用户的要求，新品种在建筑屋顶和门方面有很好的发展。夹心板的反对者经常指责其它较差的防火性能（由于硬聚氨酯泡沫的存在，有机材料具有易燃性），但是我们指出，事实上美国95％的房屋为木结构。相比起用木材建筑，夹心板因为有金属表层，则更具有防护功能。另外，正常的硬聚氨酯泡沫的防火性能符合德国B2 标准（DIN4102），而整个夹心板则达到B1标准。

PIR泡沫塑料具有良好的绝热和防火性能，已经成为现在最普遍的材料。防火等级是B1，绝热性能比同厚度的其它任何材料都优异，这使得建筑商节省了大量金钱。

2  连续生产线和非连续生产线生产过程

夹心板生产过程基本有两种方式：连续式和非连续式。

在连续式生产过程中，制作夹心板的材料是一起高速度处理的，夹心板完全成型后的切割是按预期的长度进行的，并且切割过程生产线不停止。在非连续法工艺过程中，材料是分开处理的，这意味着面材成型后，切割成所需长度，然后装配在一块进入一个压机，泡沫注入面材之间。

很明显，非连续性生产工艺的效率不能跟连续法相比；目前，非连续性生产工艺适用于不能进行连续生产的特殊形状产品，或生产量不足以值得投资连续化设备。连续生产线适中的速度大约是10m/min，采用金属饰面合适的板材厚度是40～50mm，如果每天生产8 h，每年按220天算，这意味着按80％的效率计算,每年的生产量大约是85万m。

非连续生产线带有两个压机，在同样的工作条件下，每年生产能力可达到10万m。

如果考虑储存和原材料管理的话，连续生产线是最好的选择：在生产线始端储备了一些卷材，板材在末端堆垛，自动打捆，这样就为运输做好了准备，不用再想办法储存完工的成品。

用非连续生产线，必须对辊轮成型后的金属卷材和金属片材储存，还有一些把板材从压机上放下来的人工操作。然后才是堆垛过程。这种方式生产效率很低，必须为最终产品提供储存室。

连续法生产线的需求一直在增长。

3  连续夹心板生产线技术

该生产线是由三个主要部分组成的：面材加工设备，绝热材料生产设备，板材切割设备。

大多数典型夹心板的两面面层都是金属板，内芯是硬质聚氨酯泡沫塑料。生产线的第一部分是带材开卷机，接下来的是把2条连续的带状饰面材料压成一定形状设备。板材用作做墙板（很平整，或带有筋）或屋顶板材。

夹心板面层有各种可变换的表层材料（如铝，玻璃纤维板，沥青纸），这些不是用卷材形成的，最后的板材都具有平整的表面，铝材开卷后还可以压花。

表层根据需要进行预热处理（通常40～60℃之间），然后再注入聚氨酯绝热材料。

在聚氨酯夹心板生产中，多元醇、异氰酸酯、发泡剂、催化剂等原料组分必须进行精确计量，在发泡机中混合，然后浇注于底层金属板带上。泡沫均匀地浇注于两面金属板面上，边缘用密封垫。所有这些进入双压机（双履带）。这台机器必须保持金属带在发泡过程中距离一定：这样当泡沫升起时，板材就得到期望的厚度和形状。聚氨酯原料的温度、金属板材的温度以及压机的温度控制是生产合格产品的关键参数。双面压机用一套复杂的加热冷却装置来保证正确的温度，如此，无论外面的环境条件怎样，里面的温度都在正常值。

如果绝热材料是岩棉，它是以衬垫的形式注入到金属带上并粘结的。温度是一个关键的参数，在这个时候，粘结反应，例如，岩棉和金属带的粘结，一定控制好温度。

以衬垫形式注入的岩棉被切割成合适的厚度，边缘也修整的很好。或者说，在生产线上，准备了一系列的设备来完成这些加工。这意味着，机器的花费是很高的，但是原材料相对来说消耗较少。注入的岩棉是按纤维的方向性排列的，这样可以加强板材的综合强度。

板材切割后，冷却、堆垛、用塑料片打捆。最后一道工序可以人工也可以自动化操作，这取决于顾客需要生产线的自动化水平。

普玛最近几年在生产线方面发展了它自己的技术包括：辊轮成形，发泡测量系统，双履带压机，切割系统，所有的后续处理设备。普玛公司是一家能够加工全套夹心板连续生产线的设备制造厂家，所有这些设备都保证了生产线的连续运行，因为生产线的任何停止都意味着原材料的浪费。

辊轮成型： 经过专门研究、设计和生产的辊轮成型机能有效完成夹心板生产线所要求的工作绩效：低速，接头处高质量，自动改变夹心板宽度的可能性。可以在一台机器很短设定时间内装配两套辊轮，加工不同曲面形状的板材。

发泡机：普玛提供的发泡机是基于客户要求生产的，所有的组成部件都经过重量测试，高压泵处理。每个部分都用绝热预处理罐连接到一个恒温机组上控制温度。混合头是普玛多年经验的结晶，它的设计可以防止聚氨酯堵塞，当生产线停止时，自动循环清洗装置开始工作，它能装2个混合头，如果一个停止，另一个将自动开始作。

双履带：双履带（见图1）是普玛开始生产的第一台机器，它是由我们生产压机的经验得出的。两个滑动表面呈鱼鳞状，焊接钢结构是在机床上加工后进行装配的，这样形成了两个完整的平面滑动板材，上面的提升运动是由最现代的机器用电子马达得到的，千斤顶和扭距绑在一起，这样生产中板材厚度的调节就不需要人工介入而自动调节，鱼鳞状结构经测试在承受200 kPa的载荷时，中间空隙是0.15 mm，这个值是很小的，聚氨酯正常的工作压力大约70～80 kPa。
剪切系统：单工位或双工位，可以允许板材切割过程和生产速度一起进行，这可以用无刷马达来保证切割过程和生产线速度完全一致，切割刀具可以是带状刀头或圆盘状，它们的形状取决于顾客的要求，双工位切割系统可以防止在更换刀具或打断时生产线的停止。

切割板材的后处理：为了保证所有冷却、堆垛和打捆过程不会造成损害或刮伤成品，剪切后处理是非常仔细谨慎的。

在一条生产线上能加工的不同形状板的数量取决于安装设备机器的数量，通常情况下，一条完整的线能生产三种建筑用板材（墙、带有夹具的墙、屋顶），冷藏板，厚度范围通常在30～240 mm之间。但是最大厚度是由双履带的长度决定的。板材越厚，双履带必须越长，生产线速度必须越慢。

正如我们所指出的，机器的外形是专门设计的，可在运送卷材时不停止生产线工作。

为了带材的运送，安装了四台开卷机，两台在生产线上层，两台在生产线下层。末端的带材能够和开始进入的连接在一起，这样在接口变化时，生产线也不致停止。

4  聚氨酯硬泡

这种产品的绝热性能源于闭孔硬质泡沫塑料芯材。它通过2种流动组分――聚醚和异氰酸酯的化学反应而获得。反应的速度可以利用催化剂调节。通过调节组分的百分比，可以调整泡沫的密度、绝热性、表层粘附性和机械强度等。 下列给出了一些数值表，这些数据在计算中很有价值，它们是合格的夹心板所具备的参数，这些参数来自夹心板相关标准。

  粘附性  ≥0.09 MPa， 抗压性 ≥0.10 MPa， 弹性模量 ≥3 MPa，

  剪切负荷 ≥0.10 MPa， 80℃时热稳定性 ≤2%， 20℃时热稳定性 ≤2%，

  吸水性 <0.55 kg/m2， 导热系数  ≤0.024 W/(m·K)， 密度 35～45  kg/m3
5  夹心板生产制造标准

每个国家，在夹心板生产及应用中所采用的标准是不同的，这儿将列举出最主要的几种：

ECCS：欧洲标准用于钢结构领域    CIB：用于岩棉领域    CEN：双面金属夹心板

对于硬质聚氨酯泡沫应用于建筑结构领域，我们建议使用如下欧洲及国际标准：

从DIN EN822到DIN EN825：用于硬质聚氨酯泡沫的物理性能

从EN1604 到1609：用于硬质聚氨酯的物理性能

从PREN12085DAO PREN12091： 用于硬质聚氨酯的物理性能

	ISO4590：用于在硬质聚氨酯泡沫开泡及闭泡体积比例

ISO8301：用于硬质聚氨酯泡沫的热传导性

ISO8302：用于硬质聚氨酯泡沫的热传导性

DIN4109：用于建筑中的隔音性能

DIN18164：用于建筑材料的绝热性
	DIN52210：用于在建筑中检测声音性能

DIN4102：用于对火的反应（欧洲标准）

DIN4108：用于在建筑中的绝热性

ISO12944：用于钢结构的喷漆

DIN18807：用于在建筑中的不规则板材


所有这些标准能给夹心板的生产厂家提供许多帮助，但是它也容易让人在太多的标准中迷失方向。

通常为了证明产品的物理机械性能，一些生产厂家在权威性检测实验室的帮助下，自己来做产品的测试。近几年来，该行业有关部门做了很多努力力图建立一个通用标准，以适用及规范双金属表面夹心板的生产及应用标准。

6  结语

普玛公司不仅可以为潜在客户在生产夹心板全新领域中提供全面的设备及技术支持，而且还可以为现有夹心板生产厂家提供技术改造。

我公司所提供的生产线适用于生产聚氨酯硬泡、矿物纤维或其它绝热材料作为芯材，钢带、铝带、铜带、纸等作为表层材料面的各类用途的夹心板。我们可以提供全套生产线，也可以提供单台设备，以满足客户的要求。

所有普玛公司的设备配有最现代的电气控制及工艺管理，以便于满足高效及简便的生产需求。

由于普玛公司这些年在这个领域的工作和项目开发，使其技术发展很快，已经使其成为世界范围内夹心板设备制造领域中的佼佼者。

我们设备的可靠性已经得到全世界消费者的检测和认同，设备技术含量及新的工艺和技术在不断的发展。向世界各地的客户提供及时及长期的售后服务。这就是使我们高速发展，成为一个著名的国际性公司的原因。

A Introduction of the Sandwich Panels Manufacturing Equipments

Ing. Nicola Schivo

(Pu.ma. S.r.l., Italy)

1.  Sandwich panels

Over the last 50 years, sandwich panels have evolved as a particularly economical means of construction. This construction technology dates back to the end of the 2nd World war to meet the demand for cold stores and freezers. Nowadays this method is applied to three main fields: 

industrial and civil building constructions

cold stores and refrigerating equipments

air conditioning ducts.

Inside the industrial and civil building constructions we can list some of the most common applications: industrial flat roofs, industrial curving roofs, external walls, partition walls, sectional doors, “tile effect roofs” for civil houses, doors, insulating mattresses to be installed between other construction materials.

The very big development in this fields is due to the following main reasons:

the energy crisis and increasing energy costs demanded a construction system with insulation characteristics;

the construction method is simple and economic, and a lot of architects and building owners recognized the advantages in very few time.

Even though this method is relatively young the properties have advantages really impressive: the metallic facings and the insulation material (polyurethane foam, rock wool … polystyrene or others) is an ideal combination of physical, mechanical and construction properties. These properties, and the design of the panels can be easily adapted to the requirements of the application. Just for having an idea of the volumes involved, in the European countries the production of panels increased of more than the 20% each year from the 1997. The number of installation that our company supplied in the last 12 years is impressive! Pu.ma. started with the first plant in 1991, and since then more than 70 installations for insulating panels in the world were done.

The main characteristics that makes the panel construction technology very effective in terms of costs are the following: modularity, low weight, high degree of prefabrication, insulation properties. All this means low cost of transport, handling, assembling and also the structures that support the panels can be not heavy and so not expensive and easy to do.

It is clear that the different applications make the advantages listed behind more or less important: in a cold store the insulation properties are the most important, in a industrial building the modularity, prefabrication and cost aspects are preferred.

In the last years, the attention has moved to the civil buildings too; the shape of the facers and the colour can be easily adapted to the requirements, and new kind of products are having a good development for the houses roofs and doors. The opponents of sandwich panels often declare the poor fire protection, due to the presence of polyurethane rigid foam; organic materials are basically combustible, but we would like to put the attention on the fact that wood is used for nearly the 95% in USA for houses. In comparison with the timber method of construction, sandwich panel has an additional protective function because of  its metallic facings. Anyway a normal polyurethane rigid foam is classified against fire as B2 in Germany (DIN 4102), while the whole panel element as B1.

A new foam, PIR (polyiso) is the most popular material now because of its combination of insulating and fire resistance properties: the fire resistance class is B1, and a higher insulating value can be achieved with PIR than with the same thickness of any other material. This means practically that buildings owners see substantially reduced utility bills!
2. The production processes

The panels manufacturing processes are basically two: continuous and discontinuous.

In the continuous process the materials that make the panel are processed together at a very high speed, and the panel completely formed is cut at the desired length without stopping the line. In the discontinuous process the materials are processed separately: this means that the facers are formed and cut to the desired length and then assembled together into a press, inside which the foam is injected. 

It is obvious that the discontinuous process has a productivity not comparable with the continuous one: it is nowadays used for the products in which the shape doesn’t allow the continuous process, or when the production rate is not compatible with the investment in a continuous line.

A continuous line has a medium speed of about 10 m/min on medium thickness (40 – 50 mm) with metallic facers. If it works into 1 shift, 8 hours each shift, 220 days each year, this means a productivity of  about 850.000 meters per year, considering an efficiency of about 80%.

A discontinuous line with a double press in the same conditions can reach a productivity of about 100.000 meters per year in one shift.

But it is on the storage and on the internal management of the raw materials that a continuous plant is the best: the customer has a coil storage at the beginning of the line, and the panels at the end are stacked and wrapped automatically, they are so ready for shipment, there is really no sense in storing the finished products.

With a discontinuous line, there is a storage of metal strip in coils, of metal strip in sheets after roll forming, there are some manual operations of panels unloading from the press, then the following activities for stacking. As a normal consequence of the less production rate, the customer must provide a storage of finished products.

Anyway, the technology around which the interest is increasing every day is the continuous process, and it is around this that Pu.ma. company made all its efforts in the last 10 years for being competitive.

3. The continuous panel production line technology
The line is composed by three main sections:

-
the facers working equipments

-
the insulating material working equipments

-
the cut panels handling equipments

In the most typical case of a sandwich panel with both the surfaces in metal strip, and the insulating core in polyurethane rigid foam, the first section starts with the strip decoilers and follows with all the equipments for forming the 2 strips at the desired shape. The panel could be a panel for wall (typically flat, or with some ribs) or for roof, characterized by some deep frets. 

In the case of sandwich panels with flexible surfaces (aluminium, glass fibre sheets, asphalt paper), these are not roll formed. The final panels will have both the surfaces totally flat. The aluminium can be embossed after the decoilers. 

The surfaces are pre heated to the temperature required by the process (usually between 40 and 60 °C) and then the insulating material is inserted.

In the case of the polyurethane panels the foam is generated starting from the chemical components, Polyol, Isocyanate, blowing agents, additives and catalysts. These components must be very precisely measured in quantity, and mixed together in the “foaming and metering machine”, and then are applied onto the lower metal strip. Both metallic facers, the foam evenly applied and the side closing gaskets, all together arrive inside the double press (double belt). This machine has to maintain the metal strips at the desired distance during the foam rising: in this way when the foam is grown and seasoned the panel has the desired thickness and shape. The temperature control of the chemical components, of the metal strips, and of the press is the most critical parameter for the good result of the process. For this purpose the double press is maintained to the right temperature with a sophisticated heating and cooling device, that maintains the inside temperature at the right value whatever the external environment conditions are.

If the insulating material is rock wool, it is inserted and glued to the metal strips in form of mattresses. The temperature is again a critical parameter, at this time for the glue reaction, i.e. for the good adhesion of the rock wool to the strips. 

The rock wool can be inserted in mattresses just cut at the right thickness, with the sides already shaped, or it can be prepared in a series of equipments directly inside the line. This means a higher cost of the machinery, but a smaller cost of raw material. Rock wool can be inserted with oriented fibres in order to increase the compressive strength of the panel.

The panel after the press is cut, cooled, stacked and wrapped with a plastic film. The last operations can be performed automatically or manually, depending upon the automation level that the customer requires for its production line.

Pu.ma. S.r.l. developed in the last years its own technology for the main parts of the line: 

-
the roll forming operations

-
the foaming and metering unit

-
the double belt press

-
the cutting unit

-
all the handling equipments.

Our company is nowadays the only company that produces by itself all the machines needed for the continuous production line. All the machines are thought to prevent a line stop, that causes every time waste material.

The roll formers have been studied, designed and manufactured to collect the performances that a panel line need: low speeds, high quality of the joints, possibility to change the width of the panel automatically, possibility to assembly two set of rolls for two different profiles on the same machine with a very low set up time.

The foaming machines supplied by Pu.ma. are manufactured on the base of the customer requirements. All the components are metered in weight, and treated with high pressure pumps. The temperature is controlled using for each component a pre-machine tank insulated and connected to a thermostatic group. The mixing head is the result of years of experience. The design of the mixing chamber is done in order to prevent blockings of polyurethane. An automatic cycle of cleaning is performed when the line stops. It can be equipped with two mixing heads: if one stops, the other one starts working automatically.

The double belt (see Figure 1) is the first machine Pu.ma. started to manufacture: it is in the press that our experience comes out. The two sliding surfaces are made of “shutters” in steel welded and worked on the machine tools first and after assembling. This result is two perfectly flat sliding planes. The lifting movement of the upper part is in the machines of the last generation obtained with electric motors and jack screws connected with torsion bars. In this way the adjustment of the panel thickness in production is automatic without manual changes. The shutters structure had being tested with a load of 2 kg/cm2 and the result was a gap of 0.15 mm in the centre, that is very low! Normally the working pressure of polyurethane is around 0.7 – 0.8 kg/cm2).

The cutting unit, single or double, allows the panel cutting following the production speed: both the movement, following and cutting, are performed with electric brushless motors to guarantee the perfect synchronization with the line speed. The cutting tool could be a belt blade or a disc, depending on the request of the customer. The double cutting unit is used for avoid line stops for changing the cutting tool or for breaks.

The cut panel handling equipments are developed carefully in order to guarantee all the operations of cooling, stacking and wrapping without causing damages or scratches on the products.

The number of different panel shapes produced in a single line are depending on the number of equipments and machines installed: usual a complete line can produce three kind of panels for building, (wall - wall with hidden fixtures – roof), and a cold storage panel. The thickness range is usual between 30 mm and 240 mm. But the maximum thickness depends on the double belt length, more is the thickness more must be the length of the double belt and less have to be the speed of the line. 

As we have still remarked, the machine configuration is designed so that the coil feed and the line working is uninterrupted. Where it is possible, the line is configured with a flying coil change: this means that for the strip feeding four decoilers are installed, two for the upper line and two for the lower one. The ending strip can be joined to the incoming one, so that the line doesn’t stop during the change.
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Figure 1.  Puma’s double press

4. Polyurethane rigid foam

The insulating properties of this product come out form its core in closed-cell rigid foam material. This is created by the chemical reaction of the 2 fluid components polyisocyanate (or polyisocyanurate) and polyol with the use of a propellant. The speed of the reaction can be easily controlled with the use of catalysts. By adjusting the percentages of the components the following parameters can be adjusted:

-  density;

-  thermal resistance;

-  adhesion to the facers;

-  mechanical strength.

A simple table gives some practical values that can be useful in calculations. These values are normal for well done panels and are established from standard norms as minimum characteristics for sandwich panels.

	1. adhesion
	0.09
	N/mm2

	2. resistance to compression
	( 0.10
	N/mm2

	3. elastic module
	( 3
	N/mm2

	4. shear load
	( 0.10
	N/mm2

	5. thermal stability a 80 °C
	( 2
	%

	6. thermal stability at 20 °C
	( 2
	%

	7. water absorption
	< 0.55
	Kg/m2

	8. thermal transmission coefficient
	( 0.024
	W/m·K

	9. density
	35 - 45
	kg/m3


The chemical reaction can be divided into 4 main phases:

(1). mixing of the components: the result is a viscous liquid;

(2). foaming beginning;

(3). expansion in volume by a factor of 25 with generating of heat: it is in this phase that because of the 
(4). adhesion properties of the foam it can adhere to the facers; if the expansion is free, a skin forms on the surface of the foam and then the whole body hardens continuously.

In case of foaming with a limited space, such as in the double press, the fourth phase doesn’t take place, and the foam can reach all the internal cavities limited from the facers. 

The resulting material is made up of millions of small and evenly distributed cells. Each cell is filled with the gas originated from the propellant. The excellent insulating properties come out from the low thermal  conductivity of the gases and of the polyurethane material itself.

In the past a lot of different products were used as propellants, F11, 141B. Today a new non –CFC and non –HCFC product is being used: pentane or CH3 (CH2)3 CH3 . Sometimes it is used mixed with water that produces during the reaction CO2 gases.

Pentane is a environment friendly product, but its explosive properties has a consequence in safety measures to be considered in the installation. The competent authorities must be kept informed about the use of this product.

POLYISO (PIR rigid foam) is now the most popular material, currently used in 60 percent of all new commercial construction applications and in 30 percent of new residential buildings. Some of the advantages of PIR are:

-
superior energy efficiency: it has a high R-value, which is a measure of thermal resistance used to describe an insulating material’s effectiveness;

-
greater cost – effectiveness: it is a class I fire – rated material that can be installed directly an a steel deck without the need of additional fire – rated barriers;
-
fire – safety properties.
5. Standards and recommendations

In every country the recommendations and standards that can be applied in the sandwich panel manufacturing systems are different: here following we have listed the most important ones:

ECCS recommendations in Europe: “European Convention for Constructional Steelwork”;

CIB recommendations for rock wool panels;

CEN “double skin metal sandwich panels with insulation”.

We recommend some important European and international standards that can give useful information to the companies about polyurethane rigid foam properties and about building constructions:

from DIN EN 822 to DIN EN 825:
physical properties of PU rigid foam

from EN 1604 to 1609:


physical properties of PU rigid foam

from prEN 12085 to prEN 12091:
physical properties of PU rigid foam

ISO 4590:



volume proportion of open and closed cells in PU rigid foam

ISO 8301:



thermal conductivity of PU rigid foam

ISO 8302:



thermal conductivity of PU rigid foam

DIN 4109:



sound insulation in buildings

DIN 18164:



insulating building materials

DIN 52210: 



testing of acoustic properties in buildings

DIN 4102:



reaction to fire (euro classes)

DIN 4108:



thermal insulation in buildings

ISO 12944:



paints and varnishes for steel structures

DIN 18807:



trapezoidal sheeting in building

All these and a lot of others standards can give a help to the manufacturers of panels for having some reference parameters for their production. But it is sometimes easy to loose the direction between a lot of standards and recommendations.

In order to proof the physical and mechanical properties of their products, some panel manufacturers do, with the help of a testing laboratory of proven experience, their own tests on the panels produced. 

In the last years a lot of efforts are being made by the industries for creating a harmonized standard for sandwich panels with metallic facings.

6. Conclusions

What our company is going to give to a potential customer is a complete support for starting a new activity inside the insulating panel manufacturing  or for improving an existing one.

TECHNOPLANT lines for the production of insulating sandwich panels with rigid polyurethane foam, with mineral fibre or with other insulating materials, and with different kinds of facers, both rigid and flexible, (steel, aluminium, copper, paper…), can be supplied as complete plants or as single parts and single machines for any single function. All Pu.ma. machinery are equipped with the latest electronic control and management technologies to simplify and fasten any manufacturing process.

During these years of engineering and job on field the Company has developed its own technology and is now considered one of the leading Company world-wide.

Our reliability has been checked and appreciated by customers world-wide. The technological content of our systems and machinery, together with our continuous efforts in developing and engineering new solutions and technologies, our technical after sale service to assist customers world-wide, even after years from sale, have become our precise task; all this has allowed us to realise our growth and to become a well-known International Company.
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